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Abstract
In many research settings, the study subject is unable to provide responses, requiring
researchers to find alternative respondents. This thesis explores the use of proxy
respondents in a case control study of premature mortality among Russian men of
working age (25-54 years).
Data obtained from proxy respondents is explored in four ways. Firstly, proxy
questionnaire responses are validated against external data sources which were
routinely collected, blind to case-control status - the city alcohol treatment clinic
(Narcology Dispensary), Social Security and Police records. Secondly, agreement
between proxy and index (control) responses to questions about alcohol use, tobacco
use, health and socioeconomic factors is explored. Thirdly, the effect of proxy type is
explored by examination of proxy-proxy and index-proxy agreement in a subset of
households in which two proxy interviews were obtained. Finally, the impact on
analysis outcomes is explored by mortality analyses using proxy versus index data.
Cohen's kappa coefficient was used to explore inter-respondent agreement.
Differences in agreement between pairs of respondents were examined using
Agresti's loglinear model, and the directionality of disagreements were evaluated
using McNemar's test.
Findings confirm some assertions in the literature. Questions about easily observable
characteristics and behaviours, avoiding excessive detail, subjective or sensitive
topics, elicit valid proxy responses. Proxies tend to over-report alcohol use, but
provide particularly valid responses about tobacco use and socioeconomic factors.
Validity was highest among proxies who were the index's spouse. However, further
exploration suggested that men who have spouses differ in their behaviour from men
who do not inways which affect its reporting. There was little additional evidence
that proxy characteristics affect validity. The use of proxy responses biases odds
ratios in this case control study toward more conservative estimates. These findings
are generalisable to study settings which employ a protocol to ensure selection of the
best available proxy.
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Aims
This thesis aims to assess the validity and reliability of proxy respondents in a case-
control study of premature mortality, particularly with respect to alcohol.
Specifically:
1. To systematically review the existing literature on validity of proxy respondent
data in observational studies
2. To investigate the validity of data provided by proxy respondents using data
collected by a major case-control study of premature male mortality in Russia.
Specifically, to:
(i) investigate the validity of proxy respondents with respect to external
data.
(ii) investigate the validity of proxy respondents with respect to index
respondents.
(iii) investigate the importance of the index-proxy relationship.
3. To investigate the impact of proxy respondent data on estimates of the strength of
associations between alcohol and other factors and mortality
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Chapter 1 Does it matter who we ask? The validity
of proxy respondents in observational
studies - a literature review
1.1 Summary of chapter contents
In epidemiology we sometimes need to obtain exposure information about
individuals unable to provide it themselves. One approach to addressing this problem
is the use of secondary, or proxy, respondents as informants about the subject (the
index). Use of this methodology raises the question of whether data obtained from
proxy respondents is valid. This chapter examines the extant literature investigating
the validity of proxy responses with respect to index responses.
1.2 Background
Where the subject of epidemiological research is unconscious, is unable to
understand or respond to questions due to dementia or other illness(33), has died, or is
unable to respond for other reasons, it is sometimes not possible to obtain exposure
information from the subject themselves. The use of secondary, or proxy,
respondents as informants about the subject (the index) is one approach to addressing
this problem. For example, many studies of Alzheimer's disease rely on proxy
infonnants(S,12,25,3443),as indexes are considered unable to respond to questions
reliably. Other circumstances where proxies are used include studies of some
conditions among the elderly (6,14,17,26,28,44,45)or children(4648) where, because of age
or cognitive ability, the index may be unable to provide reliable responses. In all
such situations, use of proxies to obtain data is necessary to ensure a representative
sample of the study popuJatiOn(16),or simply to obtain any data at all. Yet this raises
the question of whether data obtained from proxy respondents is adequately reliable
to be used either at an individual level, or on aggregate to determine exposure
prevalence in study populations.
Of major importance in public health are two common subject areas, alcohol and
tobacco use, which may be primary exposures, or confounders of other associations.
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These areas may perform quite differently to one another with respect to the validity
of proxy-reported data. The phenomenon of under-reporting, denial, in self-reported
responses on alcohol consumption and alcohol problems in particular is well-
documented, although non-differential misclassification and over_reporting(49,SO)are
also possible. It is important to acknowledge that over-reporting by indexes relative
to proxies does not necessarily indicate that it is the proxy who is under-reporting - it
may be that the index is over_reporting(49,Sl,S2).Conversely, in most societies smoking
is not generally regarded as a taboo behaviour, especially among adult males, so
reporting of tobacco use is likely to be free of some of the biases we would anticipate
encountering with respect to alcohol reporting(49-S1,S3-S7).This is concordant with the
consensus in the literature(l9,21,23,24,27,S8-66)as discussed in this chapter and later in this
thesis. Questions arise regarding the way in which proxies perform in these, and over
a wide range of other subject areas.
These are empirically testable issues. To take this question forward, one must assume
there is a 'true' answer to every question posed. In theory, responses which reported
this truth would provide the highest quality data and would be the 'gold standard'. In
practice, however, the truth may not be obtainable using a questionnaire, and the
direction and magnitude of departure from the theoretical gold standard may vary
according to the respondent asked. In order to assess proxy response quality,
different comparative standards may be used. Proxy response quality can be assessed
either by comparing proxy-provided data with index-provided data, using the index
as the standard, or by comparing proxy-provided data with that obtained from an
objective, external source, as illustrated by Figure 1.1.
Figure 1.1 Comparing proxy reports, index reports and extemal data - the
example of alcohol
ElIterNII datil
mar1cerd
alcohol
consumption
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The latter is discussed in the literature and is acknowledged as a reasonable method
to validate proxy responses under certain conditions'I", However, this chapter
examines the former, while recognizing that indexes themselves may be fallible
sources of data, and that in some situations the proxy might be the better data source.
1.3 Materials and methods
A systematic literature review of studies that used proxy respondents to obtain some
or all of their data on alcohol use, tobacco use and other subject areas was carried
out. Databases searched were Web of science, MedlinelPubmed and Embase from
the inception of the databases until 20th May 2006. Search terms were 'proxy',
'surrogate' , 'next-of-kin' or 'informant'. Only papers written in English were
included. Titles and abstracts of identified papers were inspected individually to
assess whether they related to studies in humans, did not include only children,
specifically evaluated quality of proxy respondents as an aim and explicitly
quantified agreement between index and proxy responses using either Cohen's kappa
for categorical data, or weighted kappa coefficient for ordinal data, or the intraclass
correlation coefficient for continuous data. Papers using percentage agreement as
their sole statistical method of evaluating agreement were excluded, since this
common way of assessing agreement does not account for the role of chance and
therefore cannot be used to compare across questions. Papers in which the number of
index-proxy pairs was less than 50, and papers where the mode of interview (e.g.
face to face, telephone) differed among proxies and indexes were also excluded.
The remaining papers were obtained. Data extracted from each study included
statistical methods used to compare proxy and index responses, and the effect of the
following on index-proxy agreement: index characteristics; proxy characteristics;
proxy selection method; index-proxy relationship. Where kappa values were
available, degree of agreement was classified in accordance with the scheme
developed by Landis and Koch(67):<0, poor; 0.00-0.20, slight; 0.21--0.40, fair; 0.41-
0.60, moderate; 0.61--0.80, substantial; >0.8, almost perfect.
17
1.4 Results
The initial inclusion terms yielded 2161 papers. 1615 were excluded based on the
exclusion terms. A further 443 were excluded following inspection of titles and 71
more after inspection of abstracts, leaving 32 papers for detailed assessment. These
papers are summarised in Table 1.2.
The majority of the 32 papers examined were based on cross-sectional surveys, with
the remainder being case-control studies and one cohort study. Studies varied in size
from 81 to 10011 index-proxy pairs, with larger studies tending to use telephone or
self-administered questionnaires, and smaller studies using face to face interviews as
the mode of data collection. Study subjects varied widely, including people with
brain injury, Alzheimer's disease or dementia, men and women aged over 65 years,
cancer patients and patients recovering from injuries, as well as some randomly
selected population based samples. The choice of also proxy varied between studies,
with some only considering specific proxy types (e.g. spouse, next of kin), some
using index-nominated proxies or caregivers, and others using whoever was
available. As described above, only studies using Cohen's kappa coefficient or ICC
were considered, however it was noted that only one third of the eligible studies
calculated precision estimates for these parameters. Some studies detailed procedures
taken to avoid data contamination, which is potentially caused when index and proxy
respondents have the opportunity to communicate with one another and possibly
discuss their responses between interviews which may then influence responses
given by the second respondent. However, many did not provide this level of detail.
1.4.1 Alcohol
The literature on proxy-reported alcohol consumption is wide-ranging and fmdings
by different investigators are largely complimentaryCS.7.10,24,27).The key findings are
summarised in Table 1.1. Broad indicators of alcohol consumption (average
frequency, average number of drinks per occasion) show almost perfect index-proxy
agreement when classified into ordinal categories(S.7,24), and alcohol consumption
status (yes/no) shows substantial agreement(27). Composite measures of daily alcohol
consumption (grams) show only moderate agreement(24) with considerable variability
between pairs at the individual level(7). Reliability may vary according to alcohol
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type: there is a suggestion it is highest for wine but only moderate for beer and hard
liquor, although this could reflect differences in drinks consumed inside and outside
the home, and thus whether they are directly observable by the proxy(24). There is a
suggestion that agreement for binge- and heavy drinking is moderate/good'i",
1.4.2 Tobacco use
There was a consensus in the literature regarding index-proxy agreement on cigarette
use (5,10,23,24,27),whereby agreement depends on the required level of detail: whereby
there is 'good' to 'excellent' agreement about general cigarette-use (currentlnonlex-
smokeri23,24,27),but 'poor' agreement for more detailed information, such as brand
smoked and number of years of smoking. There is no clear consensus when
examining agreement on amount. Some authors suggest that detail beyond that
required to calculate pack-years is hard to obtain(24), whilst others found agreement
for current amount to be almost perfect(5,27).This lack of consensus may be due to the
wide range of data collection methods and study settings which addressed this
subject area. The key findings are summarised in Table 1.1.
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Table 1.1
Study
details
Key findings related to index-proxy agreement on alcohol and
tobacco use
Study Design Comment
Cross sectional survey. Self-
administered questionnaire carried
out by non-demented Alzheimer
sufferers (index) compared with two
proxies. n=81-------------------------------------------------.-------------------
Men and women aged 25-64 who
were representative sample of
myocardial infarction controls and
small number of cases from a larger
case control study interviewed face
to face. Closest next of kin (proxies)
interviewed 6-8Iater. n=514.
Demissee.
S. etal
2001 (5)
Graham.
P.and
Jackson.
R. 1993 (7)
Observed 'almost perfect' agreement on overall
smoking behaviour (kappa = 0.87).
Observed 'substantial' agreement on overall alcohol
use (kappa = 0.74).
Found no evidence that proxies systematically over-
or under-reported drinking frequency (kappa = 0.79
among cases, 0.80 among controls)
Hatch.
M.C. etal
1991 (10)
Cross-sectional survey of prenatal
patients recruited from obstetric
services and their spouses/partners.
0=136.
Found evidence of considerable misclassification with
respect to alcohol use even though statistics
sometimes indicated good index-proxy agreement.
Found agreement on smoking behaviour to be high
(Private patients: kappa = 0.84 for first trimester
smoking, 0.95 for current smoking; public patients
0.84, 1.00 respectively)
Navarro.
A.M.1999
(23)
Cross-sectional survey. Of adults
randomly selected. Index and proxy
completed detailed interview by
telephone (n=IOOll)
High agreement on smoking status between index and
proxy (kappa = 0.76-0.91), although this differed by
ethnic group
Nelson.
L.M. et aI
1994 (24)
Case control, interviewer-
administered interviews of all
controls and their proxies and where
possible of cases and their proxies
from case-control study of
spmtaneous subarachnoid
haemorrhage. n=283 (control pairs),
68 (case pairs)
Alcohol consumption showed varying range of
agreement depending on measure. Lowest agreement
was for grams per day (kappa = 0.52). Highest
agreement was for amount of drinks per occasion
(kappa - 0.83) and frequency of drinking (kappa =
0.82).
Cigarette smoking history showed very high
agreement (kappa = 0.79 - 0.93)
Passaro.
KT. etal
1997 (27)
Cross sectional study of pregnant
women. Index and spouse (proxy)
both completed self-administered
questionnaire. N=8414.
1.4.3 Other subject areas
Kappa coefficient for drinking status showed
'substantial' agreement (kappa = 0.74).
Kappa coefficient for smoking status 'almost perfect'
(kappa = 0.90)
Proxies tend to be good informants for easily observable socio-demograpbic
characteristics including marital status, education and for body habitus
measurements(I0,24). Although there is an extensive literature examining proxy
responses in studies of occupational exposures (e.g, asbestos), no studies met the
inclusion criteria employed here. There is, however, a suggestion that responses are
more accurate when asking about current rather than past occupational exposures.
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There is a lack of consensus regarding the extent of index-proxy agreement among
ten studies addressing reports on physical health and symptoms(5,6,9,14,16,17,24-26,31).
There was a tendency for proxies to display moderate or better agreement when
reporting overall health and easily observable, especially 'chronic physical'
conditions, and for visible and unambiguous medical history items (e.g. diabetes,
amputation). Agreement is lowest for conditions that are either private or very
general. Agreement is generally higher for physical activities of daily living (PADL)
than for instrumental activities of daily living (IADL). The former tend to be more
easily observable and less subjective than IADL (31).
Five reviewed studies addressed psychological state(2,6,16,l7,25).There was a consensus
that index-proxy agreement was only fair for emotional states and emotional and
nervous conditions and psychological well-being, since these feelings tend to be
private and not well-known by proxies(l6,l7). Observable facets of social networks
and social interaction are well-judged by proxies. As might be expected however,
proxies are poor judges of perceived emotional support'", Life events are often used
as indicators of exposure to stress; agreement is substantial for public and observable
(e.g. death of a parent), and lower for other (e.g. serious illness of a spouse), life
events'", There is a suggestion that proxies are not able to accurately capture a
patient's own perception of their quality of life and tend towards underestimation(2S).
Only two studies were identified addressing physical activity(8,24): little information
is available on physical activity as such data tend to be collected on healthy subjects,
a group that do not require proxy respondents. The available literature indicates that
broad indicators of physical activity level (PAL) show very good, whilst detailed
aspects show only moderate agreement(24). Substantial agreement for both leisure and
work-time activity was reported, using 3-point scale(8).
1.4.4 Index and proxy attributes
Nine reviewed papers identified specific index attributes and were largely in
agreement in their assessment of how these affected proxy response quality(7-
9,16.18.19,22,26,29).No difference in quality of response was found by index's age or
seX(8),nor did there tend to be any difference in either quality of response or response
rate by case-control status(7,9,18,19,22,26),other than when the examined condition was
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difficult to observe (e.g. back paini9). Due to the impossibility of comparing any
proxy response with the 'true' subject response, the above findings should not be
generalised to studies where the index has died.
Fourteen papers assessed the quality of proxy responses obtained(I,4-10,14,16,19,20,29,33)
according to proxy age and sex, and the index-proxy relationship. Most studies
agreed that spouses provide highest-quality data and highest response rate, but there
is no clear consensus on the optimal order of relationship beyond that(S,7,10,14,19,24),
and several studies have found little effect of relationship type of relationship on
agreement level(7,20,29).It is reported elsewhere to be the quality and nature, rather
than formal relationship (e.g. spouse, sister etc), which most affects the proxy
response quality<9,IS,16,20,26).Depending on question content, the proxy attributes age
and gender have been found to affect response quality(S,8,20,33).
There is consensus in the literature that caregiver proxies overestimate disability and
underestimate index's independence, function and quality of life, and that the extent
of index-proxy disagreement increases with increased caregiving burden(l,4,14).
1.4.5 Questionstyle
Ten identified papers focused on the effect of the way in which questions are asked
on proxy data quality (4,8,14,16,17,22,29,31,33,68).There was a consensus that broader
categories and reduced detail in question design increase agreement(4,16,22,31,33),and
questions requiring a yes/no answer or that assess concrete, observable information
show better agreement than questions requiring judgement, opinion, firsthand
experience of activities outside the home, or the proxy's subjective perception.
Agreement is also reported to be highest for recent exposures(22,29)~Mode of
interview appears to affect response quality: agreement in telephone interviews tends
to be lower than in face-to-face interviews, although this is difficult to interpret as a
number of other factors vary between studies that use different modes of interview.
No study was identified here that explicitly set out to evaluate the agreement using
different interview methods.
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1.4.6 Responserates
Response rates differ between proxy and index respondents, due to different
exposure knowledge and altered motivation(64.69):missingness is often greater for
proxy than index responses(S.6,20).This has implications for study power due to
smaller sample sizes(64,69),and may lead to biased effect measures depending on the
reasons influencing non-response.
There is some evidence that non-response rate may be affected by choice of proxy,
with the highest response rate observed when spouses are proxies and lower rates
observed for distant relatives and friends compared with first degree
relatives(s.6,8,20,70).
In case-control studies, proxy response rates may differ between groups also leading
to biased effect measures. However, Poulter et al found mainly non-significant
differences in the proportion of 'don't know' responses between case and control
proxies in a case-control study examining reliability of data from proxy respondents,
and found little difference in recall bias(29).Non-response is dependent on both the
proxy-index relationship and on the type of questions asked(s.6.32.33.64).
1.6 Discussion
This chapter provides a thorough evaluation of the available research investigating
the reliability of proxy respondents in observational studies. The issues explored here
have previously been the subject of three overviews(33.71.72),but none was exhaustive:
Sprangers and Aaronson(72)concentrated on the use of health care providers as
proxies in evaluating quality of life among patients with chronic disease; Neumann et
al(71)reviewed the validity of care providers and 'significant others' as proxy
respondents in studies of adults aged 60 and older, in 24 studies investigating
functioning, physical health, cognitive status and psychological well-being; Nelson et
al(33)provide an overview of the impact of proxy-provided information on the
exposure-disease association in epidemiologic research, but their paper was a
theoretical discussion of the issue rather than a literature review. The current chapter
is a comprehensive review of the literature comparing proxy to index responses to
surveys, which confirms the findings of the previous three overviews, whilst
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additionally investigating all types of proxy respondent, index subject and study
question.
There are several limitations inherent in examination of this range of studies.
Methods of information collection from respondents were not always internally
consistent. In some studies, index and proxy separately undertook an interviewer-
administered questionnaire within a short time period, with the same interviewer.
This is the ideal data collection method for ensuring data comparability, since little
opportunity arises for data contamination between interviews. However, elsewhere
there was a lengthy delay between interviews allowing ample opportunity for data
contamination. Additionally, the literature reviewed is very heterogeneous with
respect to study design and methods, characteristics of indexes and proxies and the
exposures and outcomes being investigated. Consequently, comparisons are often
difficult. Despite these limitations, some clear conclusions emerge.
The quality of responses obtained from proxies in observational studies is variable,
depending on factors relating to the content and style of the question. Alcohol use
elicits a wide range of index-proxy agreement depending on the specific context and
question. Agreement tends to be highest where questions focus on broad indicators of
alcohol consumption (e.g. average frequency of drinking alcohol) rather than detailed
information, and in general appears to be highest for questions about wine and lower
for other alcohol types. Questions asking about comparatively observable measures
of alcohol consumption also elicit better agreement than those asking about
behaviours which are difficult for a proxy to observe (e.g. alcohol consumption
outside the home). It is important to note that these findings cannot be generalised to
very heavy drinkers, since such individuals tend to not respond to surveys or even be
identified within target populations, and hence the behaviour of this extreme group is
not usually captured in observational studies. Contrastingly, tobacco use is almost
uniformly well-reported by proxies with respect to index reports, provided questions
again focus on easily observable aspects of this behaviour (e.g. brand smoked) rather
than attempting to obtain detailed information such as number of cigarettes smoked
per day. Assessment of psychological state is fairly unreliable. This is expected
since, while a proxy may be able to infer certain things from observed behaviour, it is
24
impossible to have reliable knowledge of the index's internal state of mind. This is,
however, the only area where reliability is consistently poor.
In general, proxy responses agree more closely with index responses when the
question addresses easily observable, objective measures or where the subject matter
is not embarrassing or awkward. Questions asked using broad yet clearly defmed
categories, without seeking high levels of detail, tend to elicit greater agreement.
Greater agreement is also achieved when questions are asked face-to-face by a
trained interviewer, rather than by telephone or via a self-administered questionnaire.
These fmdings are supported by the results investigating specific question content,
which consistently showed that questions asked on recent or current, less detailed
and more easily observable exposures elicit higher agreement than more detailed
questions, or those addressing past exposures.
The quality of responses obtained from proxies in observational studies also varies
according to characteristics of the proxy. There is a general consensus in the
literature is that spouses provide most reliable proxy data and yield the highest
response rate. These findings suggest that it may be relationship quality, such as the
amount of time regularly spent together or number of years the index and proxy have
known one another, rather than formal relationship (e.g. spouse, daughter), which has
greater impact on quality of responses. The evidence presented here shows that
reliability also diminishes as caregiver burden increases. This further indicates the
importance of the state of mind of the proxy themselves in the accuracy of their
responses - it may be hypothesized that the increased burden falling on caregivers
renders them liable to overestimate incapacity through heightened awareness of the
index's problems.
The extant literature is inconclusive regarding direction of misclassification of proxy
responses in comparison to index responses. Random, or non-differential
misclassification may be greater for proxy than index respondents, leading to
precision loss, although odds ratios computed using either proxy or index data where
misclassification is non-differential are similar in magnitude(7,24.43).However, proxies
may systematically over- or under-report exposure information compared with
indexes, both of which would lead to biased estimates of exposure prevalence(16,24.43):
systematic over-reporting would lead to over-estimation of effect measures in cross-
2S
sectional surveys, whilst in studies employing a comparison group, the direction of
proxy exposure misclassification may differ between groups resulting in gross over-
or under-estimation of the effect measure, i.e. if proxies for cases in a case-control
study tend to over-report exposure whilst proxies for controls tend to under-report,
the resulting odds ratio for the effect of the exposure on outcome will be
substantially biased towards overestimation. Evidence presented here indicates that
case-control status seems unrelated to proxy reporting bias, suggesting that effect
measures obtained when using proxies for cases or controls would be unbiased.
However, the very limited evidence in this area limits the possibility of drawing firm
conclusions in this matter. Future research would greatly benefit from a quantitative
investigation into the extent of bias introduced into estimates of measures of effect
when using proxy respondents. In the specific situation that the case has died, there is
very little literature describing extent of misclassification, and it is not possible to
generalize other study findings to this extremely specific situation.
Several researchers argue that proxies provide reasonable data. Demissee et al(S),
describing reliability of proxy information collected in family studies of Alzheimer's
disease concluded that the 'study supports the reliability of proxy responses for most
categories of questions that are elicited in typical epidemiological studies'. Others
have identified question categories where proxy use is inappropriate. For example, in
assessment of internal psychological states such as pain, anxiety and self-assessed
quality of life, by definition the answer must be given by the index. Magaziner et
al(16)observed proxies to be poor judges of perceived emotional support: a proxy can
offer their opinion of the index's internal psychological states, but their response
answers a different question. It must be accepted that such questions cannot be
addressed when the index is unable to respond.
In summary, therefore, proxy informants can be a useful source of information in
observational epidemiology where the index, is unable for whatever reason to
provide information about him or herself. The reliability of that information is
considerably greater where that being asked about is directly observable and where
the proxy is in a position to observe it.
26
i'3 ... A...c ~ _. ...
..c:OcB(BE~:g'f! ....'e ~. «I cB8·_ =- s od'
~l'i] 'if A. 0.5 ~ ] ~ ~~ 8.:S..c > > !.~ v '"
~:ajl1r ~i~ u 6 '"t) ]A.ij'O a ....~- [ijOll}O
....... 0 '-' !.~ 8 \0 C C ,.....,
ocBKl"'} C 'if~t):= °It "'3:= ~ ··R~ ~ ~] ~~ ;9'!_ u .~'(ii c .... !I.;~6a5e~li o 00 8.od'.9 2 0- 1'1 ... - !5..'" ~r;;; ~ ao:o ~ .5 -5 'C''ifcB:E2:Oo t)",~c 8 ...
'" t(j 1f·5 e -g '0 A. ._U «I ~ '6 ~ = 6'85 ~ ~ ] ~'8] [ij ~ lj U1 ._~c ~>~ l~e ....~li t) C e·- 51r 'f!1 1t.5 u·6,.....,d s ._ .5·§ Kltl _ !. ._ ::s «I ~ ~ 00 -8!aot 'Eh tl ~ .ij ~ 'iI '" .... -'"~:g u:f·i 1-Q. ~} .~ ~ ~ 0 ~ ocr 1r
~~
§~~Q.A.I~]§
~..c 5'- ~ 8,! ....~.
~.g ll!~ill «I ...«I C i!i.. §" ._ .~~
::s \O~b.~ 161il~!.-~ j'6] ~ ~~ 'if ~.fi CoO"'«18,,....:_ .... j-8 aj> et E Co~ 0 u] uo!5s.8.
5 c!'3jJ2'if t jj If>liu,,Ij:O:a''' 5 «I._ -. b ... 2 8g-a'5 0'-' u ~ - [~11r ~.§~Q.>.Q~§:«I:O..2 ~ u 8._ ~._ ~i~ §~g'H~ !~g ; ... u Co -:0• .e~~J2] e';;;
U
~
8. >- >-
~
>-
'0 '0 '0>.. u.5 ~] >..cJfrfG5 ~a~ ~rfG5 rfaG
~
'iI 00 u ~ §~ !I c ~ b'fi 1'~~Iiii~]i1·t~~£J f'~ ~.5 ~ i:s ~ ];,s B ~ ~._ '" ~ ... ;,s M
~ .5c:: ....~.5 .~ fi ~ '3 t)fi-~ j J 0.:; 19 .~ ~ 'Bu._ 8 :s ._ 11'1 !5.-8 :s ._ 11'1 lS.-88 !li.~ot ~11.8 i:g ! 'B 5 '13~ C f.8 i'5~ e~~ ~._ ~ '" ._ ~ '"
l!?
f~ ....-s~
~
u 1;afi i ~ II .~'"
~ l~ 0 .; e ._J6t l:a·~ 5 :a iCl.. 6 d~ [i!l :: :a '!3J!.... '" t.2 ~ '5 ~ 'C> a:a0 o .. 1'1 8 'a:: W) ",..8
~ ......
Q) ~ 00
~ c '8, ~~
0)
·i
·1 la ~1Cl)~ Q 14" 1~~~ ~ O'iii '0-0 'ill; 4 ~Q. § 8 ~;.:l ]!cs lcoCl) .g- •, .13 H'- G. ~ i i 'i~t . i~.~~.S?"tj en ~.H~-S·i"U Hj~.2 ~i~jj]._i ~i.ilCl)
'" 1 ~r ora ore..- i : ~.!! ~:e
~ H J~i .~ ;:~ ol~
rl~ Ic e ~_ 8~1 ~uc ._ u o 8.. -C.l:!::: >. _"0u].~VJ ~ 11d url~-rll ;~~ ~"O§ ~1e ._C u~ u-tso-g ~rl1jjlJt: i~i~~§lfi~-g~u u ~ ..s·t >.._.sq~8 ~ '0 a .s e .8I0 ['0 ~-a--~ =- §._ ~ -aEJ as 1.8 ~ ~ !l~'-.c 8 ~ e 13 ~..s ~e'o~~i~~~~c'B~ ] ~u~a~ ... ..0".coOicS6 cSts l!i!jl!Jlfi~liill~IJ;il!.-e"! . <"I '[ ~ ~..2='§iio ss ~.~ .::;u u {:)u.~ u.~ § I~ 6 0 ~ 8~"5~ ~ -G~>'
01) ~ S::!S::!U "0 .g ~ >"ij . ~ ~.c ~ ....~ ~ ob ~ -a- >. '>( ~ ~ § § ~~ c ....-.2~..s~ ~ ~ ..'g0 g! A '-' ....~~ "0 ~ ._ - ~ IS,c u >. . ._ ~_~cS~~§ ~~bo~~~ 8~a5~8.u o cS;.- ~ .~u IS,!+:e § c·_·;: ~ b" ._ ~~li~§c~id~ij~el~1e§gfiJ._.~._ a u c ;
~
]..2 ~g !~..8o -5 -.s "O"Oo§s 58-a~ - '0;:i 8-g ~ §!5 e ~.~ ji~-g~:'B~i!!§~ju~-a]~~jii
] ;.0 15.. :5 0.~ e ~ -ae-ar-I ....~~c-- ~~~"O.8-ai~]1' ... o.!ls -a u g'_"0 01) :e. 0 ~ u 0 ~ 5 ::a 18 .::: co ~ 0- '0 o'_ OI)'_
! !;~~~=']!f~~e§~6 -a!~~~~ ~ u ~ .~'5~ § .§ ~ ~~ ~0Ie~§1~6u~~'5~J"oI~~~gUS::!U&5e.srl~
I::s .. u 0. .8>.~~ 8.j ~] ~ '-'8 ~ s .~~g.E § g ~ s ; ~]:cc~tfc8-oOO >( ~ ui§~>'ic~a ~ 19 IS,gf-a--.8c" "0 o~c
_ U §..8.2,] IS. ri g ~6hh Il.tl'B.~ !1;; ii B it] g~ ~H,~~'~l'::;-= ~ - ] .~r ~ i': '5 ~ 'g~ ;; i~~~gl~~§l~ ct1'gj~!~;1~~-gc[8'gug.c :t] j ~~'o ~ ~ ~ ~ ~ ~ ~'o ~1a ~:8 ~ .. e:SVJ ._._ ..0 ~ 0 _
u >- >-S::!
j >-
.c
>. 1f~ :8
~
. ]
<i!.'a.o & ~~~] 00u-~ N.5 ~ ~ NVJ _
.c~. '! ~u
.~ U N i 'a~ ~ 'BbJ ~'j :5'~ :2 ClI)J ij ~ .8 ~.5 G!!jl~JJ!]iif85~~z"O:cca
u r~ ....'! ... ~8 §-5!! u6 l~ 0 0 e] .·~]o >c ~i·9.e~ 5 j'. .;: ::::.e6 SiS ~ ]~] ~ e ~ u.sl I:::'o:ce~.8 8i
-. if rJE! ! oo~~lc '8. N.._,
t g ~ 'B0Ii '8 !
! 1~ .s~ lUI]" ~·'IPSI gfugf ts8 i .:91 .5 rJi n,-:el! ~ t'.5'j .s.~
~ .5 !.~1~! ._ ui10"!g_
1$ 1$
1 a: rnU~ I~
I ~§ '-8~~ !~
~_-g~]-g'g 5-;;1 v
8 8'5~c&~~l~~l~lt~ll 11~5~1~~cJ=~ji~-~~§~§i~ 1f~8jrj~§G~~~ v ~c 5S~-g~~~~~ ~~ e-g~.§$l~ ~~9uB'_'~v -g_ 8 ....>M~ 'gci~ i-;;5]~b~v8
d ~~iv~ ~~'g S g ~~]>~ ['ij 8 !f:jl)-"'VC Q.,~- 5:Q ~ ~ l,g ~ "0
II Q.,=~~~:Q~~ti~~~'5]5~~ ..86 oW '6.6=88 '-'5 ~ 'f! ,5 rl§~ ,g ..88:8] ~vo= -g ,~<+=iH ~, tUlg~ ~:i .. ~ b'~ ';'" - 6 ~ ~ 0 tU rlg '5 [ ~ 1! '><'5 II.0 '; tU ,- 0 8'~ 6 ,_'" v ~ .... ~C :.a~8>"-i:i=s~I~~ Jlrl~t]l~ o >. ,_ ~ b" '0 ].... '8,- 0] 0 a6 §S ~ >0 - ]I
~
o8:.a5=8.68-15 ...B~' :.a5~ ~ ~ ~'!i "0 ] ~ ~ 1'5 ~':i ~ ~ ~ '" v >. til oB 'u '5 .! 8 ~ - '0 rl] :a~ ~ £:i3oo-g..sa ~ =' ,5 ~ ts ~:s !I v ~ > U i ,_'0 '=,Q., ..s= ~~ "'-v~~08. ~~g~~lj]l[G~0015~]~i]~ ~~5~!tUj'"~~~~t$'O>~1:.a §=~- ...oo - Gv ,~~~
~-'-'~0'05='_o 5-S § &;0 c'O-S '_'~.B"-~
'50~~ b~~~6£J~~~IJ~ B Iii 8'~ ,5 ~ .!!l ... t'.g:a~~=G=_o_,,'O 61 .... ~bj81~ ~!~'~[>.]] ~8g~~[~~~]='Oe] ~- laon Q., ~~8~1~J~"O~~i>'] ~1fj 8..9~~§ 00 ....~Q.,j-! -! 6 ,=~ 0 .. I=a B 5b{ 'g[]..9 ~ .. :a ~ ~ -g co Cll Cll ~ ~ ~ ,5, ~ i i,_- ~ = -;; =' 0g -gt§ i.'"§ g a ~ [,~ ~ ~,~ i~b' .§ ~ ~] 8 r ~~] 's, 's,6 !I:a £ = 6 £ ~ ~ = ,5 tij .. > tUN0 ,_:;i
u >-~
! >- >-
....-1 .. =>. ,_v 0 :.i2
~
ui~ ~ 11115-3j;g 0'1- ~ Ncn..s-5'ie-5 u=
on l~ "fa.. ] ~~bl10,g >. gs i v:a § .-. 0";1'05 ~ GIl c. ''8.!!l 10 S'i
oS ~Ilfi~ ~~~~t!l~j 11iI! t~ >. 0
u =1 3 § 1 ; 1.... ,S! ~
~
,i ~~ ~ ! 'i~ 0 '6.i,g ~ 0 - ~ 0 i -§ ='8 ~~[~lj i(,If1i]i ~e~ ~~~lo ~ ..,_iii C
.-.
l'.l N 00:1'C], ~ -on
u 0..0 '
Ii =~ ~ 1';,c cS r! § &
! 1 [,-1 ~ 10 '; ~ 1 j '1£ ,!
,- I 'Cl 'S: 'Ci ·fiJlilti1!,-]·~i !.s~u~~'it'i Hhi1 JJ:§~~; '0
U ",.s tii._ u ",._",,_DO <~ 0
j u ~ 1d 1S~ ~CII!!
! lJ~ Hi~1~
, I ~)(,-., t - II)II)~ "" , ° ..c:-g . £ ~ O~~ ;E,s c:::.- lr r3 c. II) ...~SorA'... e e ~..c: ~ g.c ;S -3 -8 ~ §cS ~.- .... -)( ... cS,scS a,...:., i» r3,s] E-a e 8..:.:.~ JJ c. 5 5 i ...~,s~-a-.a~05cS~-- ...oo~~.s.> c ]"" ! ..~'-"i!~c, 8.. -a .- :a!3 .-
.g .:: ~ ~ ~ jg ... '~"'i. II) 'i»
~ II) ~ c ° .g 15 ... ! .s ].~ ~ § ~~!3 00'- :g~~~'5~1i~~i~ 'U 15 § ~~ 1:--0 8~-a~~o",~ c
1: II)cO:S ... .s c Aa dr3~~81)1)0 '-..c: . c o . ~ .~ ~ 'ti on ~ o _g c.
~
5 c'i ~.- II) ~. a.. . '2 :.s0'> 00 ff .f!.. e, 0 ,...:.,d ~0, ~ ~ £ jgtf·~ A.S·-o:sQl II) ~ i» ~ ~ ~ ';;"0 ~ ~ e.> § .gU
B
. .c_ r3 )( 0 - ....° '> ] o:s'fa e ..c:-- e ° -- b 0 1)'LIsa o. ........ tIl....,J{I) f.t:i ....i]. ~5 .. ...!.cscs08 O1:Q:loe.>1: g l:l § l:l .-.g ISQ:l
C. .-.c
o Cl '5si c s£1i~l.8. ....--! ~>.° 0 ~ ~.~ ~8 gls ...ooi~-~~t e 1::';('~ f!j ""r3<S;.c .... ..8._tf.&l B'" )011)0-a 8::: 8. e o:s .... G~~;E..c:5~_§f!j~e II) ~ II) c.B._... 'r 0 ~~I"":"A:8 g B ~'ij..8:a
~lit ~i 0:>0( 80n ..c: 11)0~ ° . ~ ...~.8 ~] ~ ~1S.:a~e,cs ~ ~
u >-
~
! >-
.... 'Oi» 00
i» '-.!! ~ -]:8 ~
~
'0 :au Ui'- ~
>< c! f!j i:a] !] g 5 0
z:saf!j~ rn~~ ~.8e C""l
, i» II) ]'0 ~ fjg.~.S 00 i .k ] i» 8
~ jici5 §~!!I:6 ul-ff"o~
..5 ~~Io:s!]i'oj jhliH~1o:s",.8...££'o:a
='0 i filii i~0 ~ '" "'00~ It: B.&li8.] .- .~ .s i»6 S e:s !C..- 'C i ~j:al~il~i:a'__!..c:U=o c.. .-
,..... g_ 11 ~ i»
~ >0 81) ·!..8 i 11=], on-.:t - B ~- 8
J "I"B'~ £ ~1 :B£ '0
i 1 11.s S!1 ~ ] E !i~r~lIj8 .i=§·-e.l~J .rl·!j u~
! '0 8 8iJ1~"B .~ "Bi 'I"~i'~~ 1if 5.-.~'j ~.~ ~- l!! 8l!!°~~rl~iiE],,1~l?>·. c'i !.2·i.ll:S·_·_1i ..~'-:sa 1 8 ~ 1U U.- :B g 'i2'~ § ~ &; I'"._:!u1'0 ._ J ~._ ~ ._ ~ i a J 51 8 G. ~ 8 l:e
1 -;'" 1$1 ~CII! v.i
i Hi ~~!~
Ju
~
~- '"e 8.c ~
~5a~»~
~..!!~j
'" e ec cc.
U 8""e sa>.
~
U1)
~ ~-~
] 8. i.
c ~ c
U c ..
gUM,.r-
~~~
-aS~-- coj ;g II
8.8.
=~jen ..
U
::::l
j >-
... 15
£ u ~~ od' -_ b8.:-~.c N
en :s -;; Cl ~
j t-S-5u-b6~g B §1-i :s -5 fi
t:::s'itil U.!ij U8 ;l <l:I e B g_<:a f
j 5 1c¥'n 81-~l~liuuuu
~e Mc! ~
i i.l!. °i 8 J·b"a1u-U c... 15 c 1; --
! .... "i~S~'8$OI; Eo~hr I!' §.'oe-"i §.=~ ~ iI-i -c...~ b ~-- l:!diiH~E~1il~'iRi~ .!~ ~ [b~-J-~!"".s:ai 11._< ~i8 s
1$.., -e
] ~~
...: V)
J ~~~iiI
J
g ]'3- CV
~ '13C1O~ 8-S
>. ~~ r-- ~ e ~ ._
] x >'l~ ~ -: e -a [(j 00:- 0 8: ~~v5~ a1 a .~ II s Q.B ~ c -= -e !e ~ ~ ._ "i 8. c ~ ~. .21!:l-!a~VO 'BQ.v N:a1ii .0-5
B .s b o:.e ~ 2 10 e·~Q.1i :.ei...!:! ~-gjV II :.el~~"3~ E ~ e @~~ 8..~ [(j ~ 0~._ ~ ] lE ~ :.e Q. ~ 0 -.. > :a~ .-a~B ·i..!!:-~
~
~~J ~"31~~t:'~11~]
i 8"3'i c ~~ :f._ r-- -ase lie! ~ ~ v v
~
~..8>~v -a .0gjeVe~ -s-=i~j]g~~~~~~1§'~~~> 0 g ~.~ c g - 1~ i c8.8~ =~ ~[(j<~ ]g"3~c. <II u >.- ~ ~ .. 0 .~ 'fl.g.r!! ,~:.9 a e.s v ~.8 ~.1ii.~
~"i:a.s8 ~bj ..... -s - l:a
VX85b~~~-1~a]8~ ~
f~~~~~~-51 ~~~j~i1i5~ u·~~= gj! 00 ~~~ .'::. ~ ~ .~ ~ e ~ ~ ~ i '3:B "._
~ ~ lS 9 b §:1i i ~>'1Jj > , .~ 'flv ·O.co:g~ 0e bb'.tl! I~~= .'::.'Ii!._ l ~._a >>:.e 0 _v~:.e~ ~oo 0
U
S:!
8. >-!
>. -~ .&£ ~la M
j ItVIc.
~~
v ~~1]J Ij·ij 9~ i<~.!!e:.e
,......
r! ~Cl I"l
'-'
u
lib 1!~'S!
i
._ 13 i i
¥~~~~ 5._1
01) 'iI
] 1$~i
i !~
C OIl
..
~ '0 "Bo C -e tSo o'r;;:O e u .._ 00'S;'S; ~ ~ <I) .!!i0 :SJa i= ~r3.c 8.00>'000 ong =]i 3 ~.t= 86~ct6.-:l" i .Ue ~5·g 'O"B .2 ~ e 3 ~ .~ ~-- >..ctSt r3 ~go8C • >.- ~..!foo06q:)~~.~.c eO\~ <I) u.c"5 ._ i,;3~5." r~11-.2 ~:iS SotS"l 7? ta OO"'tS IC -(nH! ~.~t5 c; !.~ ..... -8 eaeeJa§b' b ~ tS ._.c;;-oo ~Q. ;;-$ ....1~ r-~~~~~.t=°e 1·Jle ~ 0 5 ._~~o'f5 0,-, >.>'gct! ~q e.:> ~ ;;- ~ '" on 5 ·!!ilt$ o._ 0 ~ il.9 . £::: i 0'5 "'"~ §:e a's' n811:!·t::~00
~
s:I:!g ....~ .~ B a ~ ~'g "0 c i,-.13 O• ...l .s;
§~~ ]~g~] &...1 z~ ~!.~._ 1.8 :.a .. ~~ .:0e ij5e~00"'~>,o >.tS i"":' ;~5~.9i >.tS 0 j:I., ~.5
~
-ij ~y -u ·lr::.c
0'';: >"S;!§ = <I) ~ 'S 0>.
ut~i:Oat$,s-s ",\0 gi~'" 1u e8 b·t='g -§,.c .Q 8. ~ - . ." ~!ill n c <2jg ... 1!:.a"'~ 6. BJa :.a~~ c .o.:>.cij ~ >c .~ ~ 8. 0 tS .... e.- 1 >. ._ 0 ~ ~._ ~r3~:el"B_g_ u '" ':::13 "S°ta ...l ...l- ",!! c ta- ti .900 o.c - ._ tS 'Q.- ,_,.c ~~~~§~. .~~.~~i'~61:: !ill00.5 ;, i ~]b i g ~~.~ j§.~ .§1'~.c= 8$ ~ ~-5 .S :a'" ~ 17f ." ';' j .~g l .2 \C5 \0 lQ.t="->'l·.;::co-50 tS .s.;o-e t$!5 '~:?f..8 £ _g .~ 0 - 1~ - ]!.ca ,-, -8Q. ?J>oo.§""'~ 5'5~ .,,8e 5~ Q....l5 .:> II:! a .5. ~~ c >.~~g ",5].c~ g·g"B§!li g~ r;;.c ....::eB~J .cjj!~lltji j_ j:I., • c 1·5._ av ~ ~:ocr3~ >..c r3 ~~8~]~?J> ~'-'§]~~] o~ild~£
u
~
! >-
t· 8
>. ~"B~.t~ ...
! .~ ~ _ .;;- IS § ~5 S !l g;g [.t:: 11"\:5~ ~ q:)e la ~ .~ M
j
~l.g
]fi~
Cola:E :g
>. • 0
° til "'.~i !:I1i~
6 i\ ul!i,s·ij!] Ii5 .9 6.].§ ~
f -C::], \0M
Q t S d'l.. eo.. 0
! 'Ob 0 'i .9hH~nHI ., 'fE!, c::1b 'E! -ae '-I :s 's.j ,_,:51 0' 'ri J CIl 1 t
ts
'" ....1 g~
i }!

j >
i !
00o-
c tij!!l>. 88 >. t . .=.- en] -5 la ] ~ ~ [Q8.~"O~ E... 6 "':9:.§~ ~ ] § t~
"0 "8 .s:B u 0 ::I 8 ~ 8 "O:e u >( • > ~.~ ] Clu .- >.... e u >. en .. U u] rJ ....gj e"O·- 1! cu· rs .t:: od' 0 "8c .5 b .;; ..8!~..c ~ c e._ > ::1"0
~.~ ~ § ~";I; ~ 5 d ~ e 8. 5 ~ ..2 .~ 'r;; er]:e
>'tS",-C 5>"Oeng"8 rJ"O ~]~]~1].s u ~ rr ....oB a:E .- ~ ~ ".ij ~ .s: 8";1 .... e-.8~.'tIS ... ~o uo .. o :g";lSiQ.!!! -5 f! en"O5 c Vi' e ; I .s: ::: 8 Is. Cl ";I ~e B ~ !l.5 e ~ ~.g t.:! ~ ~ 8 _ ~ .- .....- e >.c
en ~6 =ug ~5~~§~~8 ... .s Vi l~·;i]c ·i.... ~ e·g ~ ~.~ .9 eo· ~ u·D ti!!~·r~~u .8~".'o ~ IS ~;'i:::.8':S >.tben ~ __en ~"O ~ .c ~ ~ IS. ] ._] e ~ ... ~ ~~N~O ..~~... la u Ob b l·- I e [Q u-~~~5Is.b"Ou- ~b _oou ~]~ C <.o!.o~8~~-"'~~~~'61~u~! Cfuo\l!~Ng gO; ~Oc ~i8,...., .. ";Ite 5~]~ >0-.. 0"0
tS u 6' -8 >.~ ~ en"O 0·;:: la S9j ~!Qj~.6, "0 t:: Q. ~. ~ § rJ ... "'-
!l: g ~.- 0"0 U .- >. rf '8 8.
138 ~] ~" ·f~~i]~.- ~ 1~ ~~]~5 ~ 0 '0 0 j 0·- ~ "0 .,g!]~la~!rJ i ~·i.c ~ .5 .~ IS. b ~ 8. IS.:e ~
!s. ~ ::I U fi"O -5 ~ ~;g - e -t ~ ... 5 r~!c!~ .= ~ .: .5 13 ·i .8.= 0 .... - .c -5 a gOO UjU,-,!l tij.- ! 0 c ] ... 00 8-.- ~ 5 [ '5 >. t:: .cj g.c g ~].g ~! !J .t:: .~.~ u ~ 5] Q.=0 ~ ~ tb ~ ~.t:: ~._~~u ~l:::~u ...... tlSas_ -< '-' ~ ~
U
~
! >-
13>. !~1 U.- -g ]11Ji·- 00z£ a <II M
.g 1oO~6 113.=iIn ]f.c13~U 100
~ !~l~ ! .!f~:S·5 Q.!.- In·- 8.c~~~e
U
jl;]rJi l~.~.g !"O ~6
6 ~§~6·i653 ~fiig ~1~£~c=-l~.5 ~ ~.=!'Q1 ....]o 0 e ts.:=
,.....
00f 0
c], ~ 00- -
i W>~ 13 ~ ~ ~tIS In l· t~J i~.i 8 -5 ~ ~ N.~ .~ G l ~.6 "0 U J!11~1~~I!elg]1~i.,!1l.r tIS 1·s:!i 1~1$i~8 8J].:Si5 iI
i a~ j-.Dfi5fii~S~8~~= ~ "fi ~1l~"- i-r'P -0 o15.2¥!9 1"'··>.8 . st;:D 13 .sc", ~~jl·€§1.c~jJ t~IrfI~i~.J~ It ·ti~ i111 u5J .§ i·iS~~
'"
u if ..J::-1 ::cC!.1 ~800 !!"8 :-.. ~i 11 i·i·i~§~!88u. N ~1$
-§-
rl l- E=-
i 1 f¥ i ·~t ill~§
! 1 8~·~ >obE'_' ]~!·iI-;E'a"'b Ia'll Gi ¥ ~jhl ill ~ .e~j~r[]~~i!~m .5 ·t... C,)", ~
'" 1$ ~1 ~a~§ gs:I ~;; :!!

" ... .t:: » I c -§: .6 ] u .t::
I ~ ~~j~~ij'5~£JJ b-= ~-·§~l " ~o '5'-"~~'"~ c .5 '-' oS.8..8 8."B '0 e '" ~ .-~ ~ 8.00u~..J 000- --c:.-g C~"B Bgc;Suc, fi =' Q [Q ~ '0.5 ~ s·- if ~10 a- .. ~~ ·Ii ~ o.c ~ o , ,] ~~,>- .. ~ :a-a",i§- . ~ e, ~ 8..] ~ cOOu:ij'0 ~ ;S j.5 a ~ ~ [Q·i ~ .,. oooElt uC'"» -"'0..8- ~ ~ -9 ~ 8_~ ] ~ -ij ~,_ rl - ~ u ~.-.- E -5 u 1f i~'5 ] .~ ~ . ~ ~ E '6o ·c .c ... 't;I ..8 B·g, ';; le Ie S ~ ~ ..8 :s'~b·-'" [ -=' :.e~u:.i2e,-..» o~
'" !3 "e ~:3 u ..;~'_ '" "'.t:: ~ ~ < ~ ~~]c ~.5 u ~ =' ~ ~~ r:l. 6 g_.o.s »~!f "'·0 •u ,Qc ~'ojIlB~8..~
~
u~-5 ~ =' ·~fi c:c .';:.c »> .-' )( u·- 0 I~I~~j8E~]! c _ -'_ r.l.!:l -8 '8 .c ! -r~G 0·- ..8 c !f - .r:l.~ C l-.-00 '0 .o':.e
00 CiO 5·c u ..8:a ~ r.l u l!l ~~~~!~~1.~~~'0 c;i ClI).~ [Q j~B o·i;i -5 ·i .. r;. c b'- 00 .~ - ~ '5 r--
~ C ~ :=. E b - :s' 1;S.·5~ - t§Ci08~'8~ li:§ i·5d »u i.. =' )( t:S 1f ~ c~c5_g5i5c'og!.
~ i)" i?o~ .~£ r.l ] ~ i:s'1 8 u.cl.c gU !fJU'1 8. u ._........ := It.8 B1 ~ ~ B~ c '-'.-i B .~a ~.c 0 S '"l j ·t::"'8().c~~ -Q '5 !fa ~~~ ~~ 0 .- :ar.l '-' W ~ B . ~b c ~ '~'U 8. :.e g .- - ~ 0 - i '8J00 ~..J er a, r.l .8 .~ U i oS b' ]j:8~~gib5g ~ Q "8 ~ ~ .~ !3 B ~ :: ~J~
"'" 00 =- E0 r:l. ,Q 00._ '" _ 0 >!flt B~~i j1~
u
~
! >- >-
r; c c,_» .!J:g 0 ~ !
~
> i5·0< ·...iig U 81.5 .§en u 00a -et~ ClI) ~eta ~
l.g -€~ 8. ~!
~
- ~ ~a'5-= j "1:g ~ !u~~:I·fi.! ~51 1i5'0 ~'iii.s "S.a-s..8 ob~oo:; :g 81< oo=-8on·_·t:: 5i~8'_ a :r: 1:: 15. ~ .5 .s ri5 et a a=-"'~~oo _ 0
W Jl cI ~ ~ »,_E'~ » 1 _0 f !Pi·~~·f ]g_ii' :i2~6 ~'ooo . 00 ~j.::!'o'o:: '" a ... 5 a",
,-.. ~r!
~ -c], ~
~ 11la, 1dL »! ] [1]'1f 1i 0 ._ il1.~0
ri5 ~fri! ~Jl~l
"iI 1$
It) 1$ ~] ~ ~at~ J~f 8~ri5

1
I
..-.e 0c], ..,.-
;§
i J~'i
! 1s ...~
i '1 §~ s~vs ~H~1o ..,...1CIS
.., "8
1 1$u:::-~Q.
I J§filM
It
ii. ...
00..,.-
Chapter 2 The Russian mortality crisis
This thesis is concerned with an exploration of issues associated with the use of
proxy respondents, using data collected by a case-control study of premature male
mortality in Russia. In order to provide the context for this study, this chapter
provides an overview of the Russian mortality crisis.
2.1 Summary of chapter contents
This chapter begins by describing the low and dramatically fluctuating life
expectancy in Russia over the past few decades. It then outlines the evidence to date
which implicates alcohol as a possible causal factor driving these fluctuations, and
introduces the Izhevsk Family Study, conceived to address the association between
recent alcohol consumption and mortality.
2.2 Poor life expectancy in Russia
Life expectancy in Russia has been falling since 1965(73).The shrinking population is
expected to continue to decline by over 30% during the next half century, a decline
unprecedented among industrialised countries(74). As in other former Soviet states,
life expectancy in Russia among men in particular has been consistently low over the
past 50 years, but whilst in many other countries in the Commonwealth of
Independent States" life expectancy has started to improve, Russia's life expectancy
remains low, following gradually falling mortality rates between 1965-1980 and
dramatic fluctuations in rates since 1985(7S-78) (Figure 2.1). These fluctuations
included an unprecedented, dramatic drop in life expectancy following the collapse
of communism in 1991 (79). The gender gap in life expectancy has widened during
recent years: by 1993, male and female life expectancy had fallen to 59.0 and 70.0
years respectively, and according to the most recent data compiled by the World
• Commonwealth of Independent States, created in December 1991. Azerbaijan, Armenia, Belarus,
Georgia, Kazakhstan, Kyrgyzstan, Moldova, Russia, Tajikistan, Turkmenistan, Uzbekistan and
Ukraine.
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Health Organisation (2006), the average life expectancy for Russian men is 59.1
years, while that for Russian women is 72.4 years(SO-S2>,lagging behind ED member
states by about 16 years for men and 9 years for women. The gender gap continues to
increase(SO,SI).
Figure 2.1 Russian life-expectancy at birth 1970_2002(81,83,84)
1985 1991
55 I I I I I I I I I I I I I I I ~ I I I I I ~ I I I I I I I I I I I I I I
1970 1975 19S0 I!)S5 19<10 1995 2000
2.3 The role of alcohol
It has been widely suggested in the literature that alcohol is a major determinant of
these recent mortality fluctuations(77,85-S9).An estimated 67 000 Russians die of
alcohol poisoning each year, with a rural death rate for alcohol poisoning of 128 per
100 000 among adult men. Using a variety of indirect methods of estimation, it has
been suggested that a third of total deaths in Russia are attributable to alcohol-related
causes(S9). Following Gorbachev's anti-alcohol campaign of 1985-6, official alcohol
consumption statistics indicated a radical fall in alcohol consumption(90,91), and this
was accompanied by an immediate rise in life expectancy among males. In the late
1980s the impetus of the anti-alcohol campaign reduced, and this was associated with
an increase in alcohol consumption. After the collapse of the USSR in 1991 life
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expectancy at birth sharply fell, providing indirect evidence of the role of alcohol in
these mortality fluctuations.
Closer inspection of cause-specific mortality rates reveals that during this period of
dramatic variation in all-cause mortality rates, the largest fluctuations were observed
in alcohol-related causes, including acute alcohol poisoning and violent and
accidental deaths(82,91-93)which unequivocally mirrored the pattern of all-cause
mortality fluctuations. More than three quarters of all those convicted of homicide
were reported to be intoxicated at the time(92,94),as were most victims for whom data
was available(90,92),and it has been shown by some researchers that there is a positive
and significant relationship between alcohol consumption and homicide rates(94).
Large changes were also observed for cardiovascular mortality, in the form of sudden
death due to coronary heart disease(85,93).The fall in alcohol consumption levels
following the campaign was accompanied by an abrupt and immediate decrease in
rates of alcohol-related harm(91). Such an immediate impact of changes in alcohol
consumption on life expectancy is suggestive of an immediate protective effect of
reduced alcohol consumption on mortality. The possibility that these fluctuations are
artefacts of problems in data collection is addressed by examination of mortality
rates from cancers(77), which would be expected to show a similar pattern of
fluctuations to other causes if this were the case. However, as observed in Figure 2.2,
these showed very little variation throughout this period.
However, the actual level of alcohol consumption in Russia remains unclear. It is
difficult to obtain accurate estimates, since statistics on alcohol consumption only
cover officially recorded sales and production, and unregistered sales and production
are likely(85,88,90,91,95).Attempts have been made to extrapolate sales by examination
of gaps in official statistiCS(95), and to estimate the amount of samogon - the
predominant form of alcohol illegally produced - from the amount of surplus sugar
sold in 1983-86, its key ingredient(91), but nonetheless, it has been suggested that in
recent years, the bulk of consumed alcohol has evaded official estimates(89).
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Figure 2.2 Cause-specific standardised death rate in Russian males aged 0-64,
1980-2004(81)
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Correspondingly, some researchers have found alcohol consumption to be lower than
expected. One study found alcohol consumption to be similar to that found in
Finland and the proportion of adult men who drink daily to be lower than that in
most of EurOpe(90), and another survey found low levels of self-reported alcohol
consumption in Russia(96). It has been suggested by some researchers that there is a
stigma attached to alcoholism'[" in Russia, which may be responsible for
underreporting by what may be a greater extent than elsewhere, although others
argue that drinking does not seem to bear a social stigma in Russian men, and
therefore alcohol consumption is unlikely to be systematically underreported'P'.
Regardless, the reputation of Russia when it comes to alcohol is that of a nation of
heavy drinkers with vodka occupying a central place in Russian life(88,90,95).In his
State of the Nation address on the 25th April 2005, President Vladimir Putin
suggested that attention should perhaps tum to a subject 'which is difficult for
[Russian] society - the consequences of alcoholism'Y". In Gorbachev's opinion,
vodka, which recently had its 500 year anniversary, 'has done more harm than good
to the Russian people,(100). It is widely thought that the yearly consumption of
alcohol is higher in Russia than anywhere else in the world(94), and at least half of
it(100),even up to 75%(74), in the form of vodka. It has been agreed by several authors
48
that alcohol consumption increased in the 1990s in Russia(88,90,94),and in 1997, most
estimates suggested that the level of alcohol consumption in Russia was 13-15 litres
of pure alcohol per capita and rising (compared with between 8-9 litres per capita in
the European Region during the same period(81~, although with much variation in
consumption pattern(74,90). In 1992, 4.5 million alcoholics were under medical
observation in the USSR, and for every alcoholic it is estimated that there are three to
four alcohol abusers'?", Russia is a country where it has been suggested that alcohol
consumption tends towards 'binge-drinking' rather than regular drinking(96,98).The
suspected wide availability and low cost of alcohol after the collapse of the Soviet
Union could have contributed to the prevalence of such drinking patterns.
The suggestion of a causal association between alcohol consumption and mortality in
Russia has not gone unchallenged. The fact that relative changes in mortality for men
and women have been similar, despite currently very low levels of alcohol
consumption in Russian women(90,96)has been taken to contradict the view that
alcohol plays a major role in the mortality fluctuations(8S). In addition, Deev and
colleagues found no clear association between alcohol intake and mortality after
adjustment for other risk factors in the results of a cohort set up in Russia in the
1970s(102).
In particular, attention has been paid by some researchers to the observed increases
in deaths in Russia due to cardiovascular disease. This contradicts what has been
established in Western populations about the association between cardiovascular
disease and alcohol consumption. There is a well-established protective effect of
moderate alcohol consumption on mortality from coronary heart disease(96,98,103-10S).
However, it is thought that binge drinking is detrimental to health, contributing to a
marked increase in cardiovascular morbidity and mortality, particularly mortality
attributable to cardiovascular causes, including sudden cardiac death(93,l06). Such
associations may be particularly important in Russia, although there is a lack of
convincing supporting evidence to date. Britton and McKee(107) reported
cardiovascular mortality to be increased in heavy or binge drinkers in a review of 7
studies investigating the association between heavy or binge drinking on
cardiovascular disease. However, these studies could not differentiate between
frequent heavy drinking and episodic binge drinking because of the indicators
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used(98). The Udmurt Study(l08) found evidence of strong intoxication in at least
13.5% of deaths from cardiovascular disease, although not at levels usually though to
be fatal. The British Regional Heart Study (109)found heavy drinking to increase the
risk of sudden cardiac death, but could not demonstrate overall increase in mortality
from coronary heart disease in heavy drinkers. One study found the adjusted relative
risk of cardiovascular mortality to be 2.05 (95% Cl 1.09-3.86) in a small group of
frequent heavy drinkers(98) although this was reported not to be necessarily associated
with episodic binge drinking. Following the observation that deaths from
cardiovascular disease increased at weekends, it was suspected that there was a link
between binge drinking and cardiac death(93).The health risks corresponding to binge
drinking in Russia could have heen further exacerbated by the lack of state control
over the quality of obtainable alcohol.
It has heen proposed that levels of alcohol consumption based on official estimates
have heen too low to produce such a large impact on mortality. It has also heen
suggested that an increase in alcohol consumption alone would not have heen
sufficient to explain the elevated mortality rates, and would have had to have been
accompanied by a high increase in the relative risk related to alcohol, of a magnitude
deemed unlikely: other factors such as socioeconomic deprivation, nutritional factors
or psychosocial stress must therefore he responsible for the acuteness of mortality
changes. Such factors, however, may of course be partly mediated by alcohol(8S).
Traditional risk factors for cardiovascular disease such as smoking, physical activity
and lipid levels have heen found to have little predictive value in Russia and there is
growing evidence that other factors are involved(93,llO). Additionally, it has been
noted that the anti-alcohol campaign in Russia took place simultaneously with
perestroika - other serious political and social changes - which could have had their
own large impact on mortality(91), although it is hard to imagine that such causes
would have had such an immediate influence as that observed.
Whilst examination of the dramatic fluctuations in cause-specific mortality rates is
suggestive of an acute exposure, the conclusion that alcohol is a causal factor is
tentative due to poor knowledge of Russian alcohol consumption patterns, and the
existence of contradictory views. At the end of the 20th century, there was a clear
need for a well-defmed study in this field(8S).The challenge to understand the reasons
so
behind such sharply fluctuating Russian mortality rates required detailed examination
of exposures occurring shortly before death, and this approach was taken by the
Izhevsk Family Study which began in 2003. This study addressed the hypothesis that
the severe fluctuations in Russia, in particular in men of working age(74),are
attributable in large part to alcohol-related causes of death. The Izhevsk Family
Study is described in detail in the following chapter.
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Chapter 3 The Izhevsk Family Study: design
overview
There is a consensus in the literature that further evidence is necessary to resolve
uncertainties over the association between alcohol consumption and the historically
observed acute fluctuations in mortality from many causes including cardiovascular
deaths in Russia. The Izhevsk Family Study addressed this question with a case-
control design that used proxy respondents, and focused on a central hypothesis: that
the severe fluctuations in mortality in Russia, in particular in men of working age,
are attributable in part to the effect of hazardous alcohol consumption. While the
case-control study could not address this issue directly, it aimed to identify whether
recent drinking was associated with mortality.
The methodological research presented in this thesis is based on data collected by the
Izhevsk Family Study.
3.1 Summary of chapter contents
This chapter begins by describing the Izhevsk Family Study aims, design and the
rationale behind the use of a case-control study to address these study aims. It then
describes the development of study methods including the protocol for selection of
the best proxy respondent, and finally gives a detailed description of the sources of
data collected, and development of the questionnaires.
3.2 Izhevsk Family Study aims
The scientific aim of this project was to investigate which causes of mortality in
working age men in Russia are associated with patterns of alcohol consumption.
Specifically the study aimed to:
a) Estimate the strength and direction of associations between recent and habitual
alcohol consumption and risk of death (2002-2003) from specific causes among
men aged 25-54 years in a major Russian city (Izhevsk)
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b) Identify socio-economic factors and other characteristics of individuals that are
associated with mortality, especially those whose effects may be mediated
through alcohol consumption
3.3 Background
3.3.1 Why a case-control study?
Since the central exposure of interest was alcohol as a proximal exposure, the best
study design for this research question was a case-control study, which allows
detailed data collection on recent events and multiple exposures for a relatively rare
outcome. Considering the aims of this study, a longitudinal study design could
theoretically be appropriate, in which a cohort of men living in Russia could be
interviewed at baseline and followed up until the occurrence of the stated outcome,
death from any cause. Despite the advantage of being able to interview the indexes
themselves, and reduce information bias due to case/control status of the index by
prospectively, rather than retrospectively, collection data, a cohort design is not
feasible in this Russian context for two reasons. Firstly, in order to be able to draw
inferences about the link between mortality and recent drinking, it would be
necessary to re-interview men at frequent intervals to ensure that detailed
information on recent alcohol consumption was collected a short interval before
death. This would be logistically complicated and extremely expensive and time-
consuming. Secondly, the size of the cohort required would be prohibitively large:
the case-control design succeeded in obtaining interviews for approximately 60% of
deaths occurring in the entire male population of Izhevsk aged 25-54, according to
official records. In order to obtain the same number of events in a cohort design, then
assuming a similar response rate, it would be necessary to follow up the entire male
population of Izhevsk aged 25-54 for a period of 3 years, or alternatively half this
group for a period of 6 years (approximately 100 000 men), etc. In Russia at the
present time, such a cohort would be very difficult to set up.
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3.3.2 Study setting
The Udmurt Republic, population 1.6 million, is part of the Russian Federation. It is
relatively highly urbanised: in 1998, 70% of its population was living in cities. The
capital city, Izhevsk (population 700 000), is located 1300 km south east of Moscow
in the middle Urals. The mortality profile of the Udmurt Republic is similar in most
respects to that of Russia as a whole: in 2001, life expectancy at birth in the
population of Udmurtia was just slightly higher (male: 58.8, female: 72.4) than the
national figure (male: 59.0, female: 72.3i11l), with similar patterns of mortality by
age and cause of death, with the exception of suicide, which in the Udmurt Republic
is appreciably higher than the Russian average.
Table 3.1 shows the mortality distribution of 3274 men aged 25-54 identified by the
Izhevsk Family Study in 2003, and the distributions for Udmurtia and Russia as a
whole for the same period. It is clear that the mortality distribution in Izhevsk is
broadly representative of that in each of the two larger regions.
Table 3.1 Comparison of death distribution in Izhevsk with Udmurtia, and
Russia as a whole, in males aged 25-54 in 200384)
Cause of death Russia 2003 Udmurtia 2003 Izhevsk study
n % n % n %
Infectious and parasitic
diseases 21608 4.9 227 4.2 98 3.0
Cancer 33111 7.5 341 6.3 195 6.0
Mental and behavioural
disorders 3733 0.8 80 1.5 33 1.0
Circulatory disease 133580 30.2 1448 26.6 914 27.9
Respiratory disease 25107 5.7 404 7.4 293 8.9
Digestive disease 25914 5.9 455 8.4 313 9.6
External causes 165884 37.6 2264 41.6 1226 37.4
Other causes 32704 7.4 221 4.1 202 6.2
Total 441641 100 5440 100 3274 100
3.4 Summary of de.ign
The Izhevsk Family Study is a case-control study based on 1750 deaths from all
causes among male residents aged 25-54 years of the city of Izhevsk, registered over
a twenty-four month period (2003-5). Notification of cases was received from the
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city vital registration bureau (ZAGS), and male controls were selected at random
from computerised voters lists (which include name, address, date of birth and sex),
and were frequency-matched to cases by age group on aggregate. Interviews were
conducted with proxy informants who live(d) in the same household as the case or
control by trained interviewers using questionnaires to elicit information on alcohol
consumption and associated behaviours, socio-economic circumstances,
employment, education, smoking and other behavioural factors. Controls themselves
were also interviewed. Apart from the questionnaire, four external sources of
information were also employed: direct evidence of alcohol abuse was obtained from
records of treatment in the city Narcology Dispensary (Izhevsk's alcohol and drug
treatment clinic); objective information about cause of death was collected at
autopsy, which was carried out for all cases; evidence of any prison stays was
obtained from police records; evidence of current benefits obtained and disability
status were collected from the Social Security bureau.
3.4.1 Piloting phase
The questionnaire and other data collection methods were piloted during the period
May - July 2003. This was an iterative process with 5 distinct stages, described in
Table 3.2 below. All piloting was carried out in Izhevsk.
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3.5 Description of methods
The flow of information in the Izhevsk Family Study is illustrated by Figure 3.1
Figure 3.1 Detailed information flow
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3.5.2 Case definition
Cases were male Izhevsk residents aged 25-54 years dying from any cause. All
deaths in the city were notified to the study team within 10 days of occurrence
through links with medical institutions, and the local statistical bureau (ZAGS).
Copies of the medical and civil death certificates were obtained with cause of death
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coded to the lOth revision of the International Classification of Diseases (lCD). All
relevant routinely collected information from autopsy reports (including blood
alcohol in the case of forensic autopsies) was also collected. This enabled assessment
of the validity of the certified cause of death.
3.5.3 Control definition
For each case, one control was selected at random from the computerised electoral
register compiled in July 2003 which contains full name, address, sex and date of
birth. This allowed frequency-matching on age group on a monthly basis of the case
and control samples: each month a new list of controls was compiled, whose age
distribution was adjusted according to the previous month's age distribution of
successfully contacted case and control households, in order to ensure that the
controls were frequency-matched by age to the cases.
3.5.4 Identification of appropriate proxies
Since cases were men who died, the study design required the use of proxy
respondents to obtain information on the cases. In order to ensure comparability of
data collected about cases and controls, proxies were also used as respondents in case
households. The use of proxies introduced issues of data validity into the design,
which were carefully considered in an attempt to minimize any negative effect on
data quality. The 'best respondent' was selected for each index as described in the
following section. In addition, careful consideration was given to questionnaire
design, as described in section 3.6.1.
Within 6 to 8 weeks of the death of each case, the address of the deceased was
visited by a trained interviewer. This period was selected in order to respect the
traditional 40 day mourning period, whilst simultaneously minimising recall time.
The interviewer established whether the case lived at that address at the time 0f
death, and whether there was a suitable informant with knowledge of the study
subject living in the household who would be prepared to be interviewed. Records
were kept of all attempted visits to households regardless of outcome. The detailed
protocoJs pertaining to the procedure of proxy selection and courses of action when
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the listed address was not correct is included in Appendix 1, along with documents
developed to record this aspect of the fieldwork.
For controls, interviews were carried out within 4 weeks of the date of issue of the
subject to the fieldwork team, in order to maximise comparability with the case
protocol. The address of interest was that at which the control currently resided.
Controls and their proxies were interviewed at approximately the same rate as case
proxies, with frequencies matched on age distribution adjusted on a monthly basis.
Selection of the best proxy informant
In accordance with the findings of the literature review in Chapter 1, one approach
adopted to maximise the validity of the responses was to select the proxy who was
most likely to have directly observed - and hence be able to remember - the
characteristics and behaviour of the index over a mid-term time scale (the past 12
months or longer before death/the current time) as well a over a very short-term time
scale (the week before death/the current time). This permitted investigation of
behaviours immediately before death that may have caused or contributed to the
death. The 'best informant' was someone who had been living with the index for
unbroken period of at least 6 months at the current time/at the time of death (for
cases). Where there was more than one potential informant with comparable duration
of co-residence the individual was selected according to their relationship to the
index, in the order prescribed by the literature review findings:
wife/girlfriend/partner, sister, mother, brother, father, offspring, other. A number of
possible situations made selection of the best respondent less straightforward; during
piloting stages a detailed protocol was developed in order to guide the proxy
selection in all circumstances. For example, where the index lived alone they were
simply excluded. If, however, the index had recently moved out of his permanent
residence to a new address without the rest of his household or the potential
informants had recently moved away from, or in to, the index's permanent residence
and had therefore not lived with the index continuously for the previous 6 months,
interviewers followed a series of detailed steps to ensure a consistent proxy selection
process. This protocol is found in Appendix 1, and was used by the interviewer in
every household visited, at the point of initial contact.
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3.5.5 Interviews
Each month, a list of cases and a list of controls were supplied to the fieldwork team
(the case list being compiled from information obtained from ZAGS, and the control
list being compiled to match the age distribution of cases, from the list of possible
controls obtained from the electoral roll). The households were allocated to the
interviewers, who then attempted to locate the addresses supplied within the
prescribed time period. The outcome of every household visit was recorded on
case/control 'navigation sheets' (Appendix 1). Once a household was located, and
the best available proxy respondent identified, the interviewer gave the respondent an
information sheet describing the study aims and methods and assuring the
respondents of confidentiality of information (Appendix 1). Verbal consent was then
obtained by the interviewer before carrying out the interview. This was obtained in
preference to written consent due to awareness of local cultural issues regarding fear
of signing official documents, and concerns regarding how this would impact
respondent participation.
A protocol described the procedure to be followed by interviewers when attempting
to obtain case or control interviews. In control households, there was a particular
concern regarding data contamination between control and control proxy interviews
which could lead to data quality problems. In order to avoid data contamination,
interviewers were required to obtain the control interview either on the same visit to
the household as that during which the proxy was interviewed, or on a subsequent
one. Proxies were encouraged not to discuss the content of the interview with the
control, also in order to avoid contamination of the control responses by the proxy. In
both case and control households, it was recommended that nobody was in the room
during the whole, or part of, the interview, since this could influence responses. Any
interruptions or lack of privacy were recorded by the interviewer. The questionnaire
is discussed in detail in section 3.6.1. The entire fieldwork process was summarised
in an information pack compiled by the fieldwork coordinator and supplied to
interviewers, 'Description of questionnaire survey fieldwork', found in Appendix 2.
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Validation interviews
In addition to the interviews with case proxies, control proxies and controls, in a
subset of households, a second proxy of a different informant type were also
interviewed (e.g. wife and mother). This was restricted to 200 case and 200 control
households. This number was chosen to be feasible given limited resources.
Validation interviews were carried out specifically to allow an assessment of the
extent to which the relationship of the informant to the index influences response,
since they provided a sample of households in which different proxy types can be
compared, whilst automatically controlling for known and unknown attributes of the
index which may affect the validity of proxy responses.
During the period November 2004 - July 2005 when validation interviews were
being undertaken, interviewers were instructed to complete the 1st proxy interview as
normal, and for control households also the control interview, in accordance with the
usual protocol. It was only at the end of the core interview(s) that the interviewer
enquired whether there was a second respondent willing to be an informant. This
order of events protected the usual interviews from being affected by the additional
validation interviews.
If an additional proxy respondent agreed to being interviewed, the interviewer was
instructed to carry out this validation interview immediately if possible in order to
minimise data contamination. If more than one additional proxy informant was
available, it was deemed preferable to obtain any additional interview straight away
than to return later: i.e. to prioritise timing of the validation interview over
respondent choice. If it was not possible to obtain a potential validation interview
immediately, the interviewer returned at a later time convenient to both parties, at the
earliest opportunity. Validation interviews were attempted in all households until the
target number was reached.
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3.6 Sources of information
3.6.1 Questionnaire
Collection of high quality data is dependent on the study tools, which in this context
is the questionnaire used to collect data from the index and proxy. A questionnaire
can be assessed in two ways: validity and reliability. A reliable questionnaire collects
information that is replicable(l12), whilst a valid questionnaire is one that collects the
information it was intended to collect(ll2). Both reliability and validity were deemed
essential qualities of the questionnaire designed for use in the Izhevsk Family Study.
Initial development of the questionnaire in English took place over a number of
months. Once the broad content was agreed by the study team, examples of questions
were adapted from questionnaires used in similar studies(l13-116).Consistent with
fmdings of the literature review in Chapter 1, questions asked of proxies about the
behaviour and characteristics of index subjects were as far as possible restricted to
directly observable and factual issues to minimise bias. Questions on self-reported
health were, by defmition, inappropriate and therefore excluded. Questions from
other studies were modified according to the style necessary for this study and
drawing on local and sociological expertise: many of the questions developed
elsewhere have not been for this type of study and not intended for proxy
respondents, so modifications were considerable. Once the content was agreed in
detail in English, the three questionnaires (case proxy, control proxy, control) were
translated into Russian, then back-translated to check the fidelity and accuracy of
translation.
Modifications to the questions used and the way in which they were phrased were
made following each of the multiple piloting stages, as outlined in Table 3.2, and
were influenced by the conclusions of the literature review investigating validity of
proxy responses (Chapter 1), by findings of analyses carried out to investigate the
agreement between control and control proxy responses to the same questions using
Cohen's kappa coefficient on data collected during early piloting phases (Appendix
4), and by feedback obtained following each piloting stage. The questionnaire went
through 8 iterations before reaching the final version which was agreed by the start
of the fieldwork on the 18th December 2003, with the exception of a few minor
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updates made in January 2004. The fmal English version of the case-proxy
questionnaire is reproduced in Appendix 3.
The questionnaire was interviewer-administered and elicited information on recent
and longer term alcohol drinking habits, socio-economic circumstances,
employment, education, smoking and other behavioural factors. Reported use of
health services in the previous year and doctor-diagnosed illness were also recorded.
The three questionnaires were identical apart from the appropriate rephrasing that
allowed them to be administered to three different types of respondent (case proxies,
control proxies, controls), an additional section in proxy questionnaires collected
information on the proxies themselves, and an additional section in the case proxy
questionnaire about circumstances surrounding the death of the case. A summary of
modules within the questionnaire is presented in Table 3.3.
Table 3.3 Summary of questionnaire module content
Section Number of Summary case Control Control
questions proxy proxy
A 20 Proxy socio-demographic details, .t .tincludingeducation and occupation
B 7 Area and crime information .t .t .t
C 18 Household composition and assets .t .t .t
D 6 Vitalstatus of subject's parents .t 0/ .t
E 15 Index-proxyrelationship, and secio- .t 0/ .tdemographic details on subject
F 17 Education and occupation of subject .t .t .t
G 11 Subject's recent lifeevents and 0/ 0/ .tsocial nelvtorks
H 10 Circumstances surrounding the
death (case proxies only)
J 10 Diseases and disabilities of the
subject
K 11 Health and health related behaviour
during past year of subject
L 39 Alcoholuse - quantity, frequency, 0/ .t .tpattern and indicators
M 6 Tobacco use .t .t .t
X 7 Interviewers comments - reliability, .t .t .tdifficulty,interruptions
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3.6.2 External sources of data
Three external sources of data were collected in addition to questionnaire responses
for all subjects, independently of interview outcome. All three sources of data are
administrative sources of data, so benefit from not being prone to the same subjective
biases as questionnaire responses, and were collected independently of the Izhevsk
Family Study, and prior to the death of cases. Since information was recorded prior
to the death of the case, it was effectively ascertained blind to case-control status.
The three external data sources examined, Narcology Dispensary registration, Social
Security registration, and Police records of a prison stay, are described in detail in
Chapter 4, section 4.5.2.
3.7 Ethical approval
Ethical approval for this study was obtained from the London School of Hygiene and
Tropical Medicine ethics committee, as well as from the Izhevsk Medical Academy
Ethics Committee.
3.8 A unique opportunity
As described in Chapter 1, much work on the quality of proxy responses has been
done as off-shoots of other studies. For example, studies examining elderly patients
or patients with impaired mental health have sometimes used carers or next of kin as
informants, and as a result have had a dataset which can be used to examine the
reliability and validity of proxy respondents. However, the fmdings of such studies
are not widely generalisable since they are based on a very particular subset of
people.
The opportunity provided by the Izhevsk Family Study is a unique one: as described
in detail in this chapter, for each healthy control interviewed, an interview is also
carried out on a proxy respondent. These data can be used to examine the quality of
data obtained from proxy respondents in an unselected population by comparison
with index data. Moreover, in a subset of control and case households, an additional
proxy interview was undertaken, thereby providing data that allows evaluation of
different types of proxies whilst holding the index and corresponding confounding
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factors constant. Independent, objective data on alcohol exposure, police records and
Social Security were also collected, against which proxy and index responses can be
compared. The following chapters describe the data and methods used to investigate
the validity and reliability of data, and the impact on study fmdings, of using proxy
respondents in a case-control study.
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Chapter 4 The Izhevsk Family Study: data collection
and processing
As described in Chapter 3, the Izhevsk Family Study provides a unique opportunity
to explore the validity and reliability of responses provided by proxy respondents,
and the impact their use has on study fmdings, both within the context of a case-
control study where cases have died, and also, unusually, among a population sample
of healthy controls. This chapter describes the data in terms of response rate and
respondent/subject key characteristics, and outlines the cleaning and restriction
processes applied to the Izhevsk Family Study data in order to prepare it for the
analyses which are presented in the following chapters. It also introduces a summary
of the variables selected for the analyses in this thesis.
4.1 Summary of chapter contents
This chapter provides a description of the data cleaning process carried out on the
Izhevsk Family Study data. It then describes the study respondents in terms of
response rate, proxy types and key proxy and index subject attributes. Finally, this
chapter provides a description of the key variables used in the analyses, including
informative variables regarding interview quality used to restrict the data to eligible
subjects, descriptive variables regarding the index-proxy relationship used to restrict
the data to subsets, and the specific exposures investigated.
4.2 Data entry and cleaning
Questionnaire variables were initially entered into an SPSS database in Izhevsk,
using double entry, range and consistency checking in order to minimise data entry
errors. Data were then transferred to a STATA format using StatTransfer software.
All external data were initially entered into Excel spreadsheets by collaborators
within the relevant external organisations. The data were sent to the study team and
were transferred to a STATA format using StatTransfer software. After transfer, data
were checked for outliers, implausible values and possible errors and corrected as
appropriate, referring back to original documents if necessary. Labelling of all data
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was carried out in English. Data was then checked for anomalies and outliers which
were corrected where possible by referring back to original documents, including
accidental entry of Russian characters rather than Latin characters into database.
Cross-checking between different data sources was carried out for variables such as
date of birth, to check for consistency and errors. Causes of death obtained from
autopsy records were carefully checked in order to ensure consistency in cause of
death category for underlying versus direct causes, and variables detailing the
address of the index and interview timing were examined to ensure adherence to
study inclusion criteria.
Several datasets were then merged based on a unique ID number: three sets of
questionnaire data (case proxy, control proxy, control), lists of cases and controls,
autopsy data, social security data, police data, narcology data and ZAGS data. After
merging, the combined dataset was carefully cross checked to ensure the correct
records had been successfully combined for every subject.
Figure 4.1 Information flow: interviews and external data
c.... Control.
Death registered at External data coordinator List of target
ZAGS requests external data on all households
subjects from households aenerated monthlyC.e identifICation
details sent to
where interview attempted
fieldwork
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4.3 Description of respondents
4.3.1 Responserate
Between 18th December 2003 and 16th November 2005, 2836 case households were
identified for interview attempts. There were problems identifying the correct
address for 339 and for 74 there was no answer at the door. Of the remaining 2423
households, 312 (13%) cases had lived alone and were therefore excluded, and in a
further 38 (14%) households, no respondent was found or there were other problems
identifying proxies. 1750 successful case proxy interviews were obtained
representing a response rate of 84%. Of these interviews, 59% of respondents were
with the wife, girlfriend or spouse, and 19"10 were with the case's mother.
Within the same period, 3078 control households were identified for interview
attempts. There were difficulties identifying the correct address for 404 and for 76
there was no answer at the door. Of the remaining 2598 households, 157 (6%)
subjects lived alone and were therefore excluded, and in a further 45 households, no
respondent was found, the subject had died or there were other problems identifying
respondents. 1750 successful proxy interviews were obtained representing a response
rate of 73%, and 1691 successful control interviews were obtained, representing a
response rate of 74%. Of the proxy interviews, 85% of respondents were with the
wife, girlfriend or spouse, and 9% were with the control's mother. Of the index
interviews, 111 were in households where no proxy interview was obtained, resulting
in 1580 households in which both a control and control proxy interview were
conducted. These 1580 pairs of interviews were obtained from 2235 control
households in which an index and proxy respondents were both available,
representing a lower response rate of7l%.
It is of interest that the proxy refusal rate was much higher in control households than
in case households (27% versus 16% respectively of households in which one or
more eligible proxy respondents had been identified). This may be attributable in part
to increased motivation among proxies of men who had recently died to contribute to
research concerned with causes of death than among proxies of still-living controls.
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Figure 4.2 Outcome of attempts to locate and interview case proxy, control proxy
and control respondents
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4.4 Restriction: eligibility for analysis and descriptive subsets
A reduction in sample size, for whatever reason, has the result of decreasing the
precision of obtained estimates(117,118).There is therefore a trade-off between
minimising bias in data by excluding certain subjects, and maintaining a sufficiently
large sample size to be able to detect effects with precision. If the reduction in
sample size is large, then the consequent reduction in precision may be substantial.
By applying exclusion criteria in order to exercise greater control over the subjects
included in a study, it is recognised that in addition to reducing 'noise' inherent in
the data, the generalisability of study fmdings is itself directed away from a 'real
world' setting in which interruptions to interviews, for example, are likely.
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However, in this thesis, very specific issues are being addressed regarding the
validity of responses given by proxies to questionnaires and it was therefore decided
to restrict the analytic dataset to those individuals where the interview process went
according to the protocol, including the order of interviews where more than one was
conducted within one household, and with no interruptions.
4.4.1 Quality of interviews
An initial restriction was made in order to address the quality of the interviews
included in the analytic dataset by excluding subjects where the interviews were
known to have been interrupted in any way, since this could affect the validity of
proxy responses: it is most likely that a decrease in validity would arise due to
distractions, or the respondent being inhibited, affecting the honesty with which they
chose to answer questions. This information was obtained from questions X3,
completed by the interviewer, 'Was anyone else present at any time during the
interview?' and any additional comments. 445 case proxy interviews were disturbed.
In control households, 241 control proxies and 189 controls were disturbed at least
once during their interviews. The nature of these interruptions are detailed in the
interview notes, and include a wide range of events, all of which may compromise
interview quality. Hence, only the uninterrupted interview data were included in the
analytic dataset.
Table 4.1 Was anyone else present at any time during the interview?
Respondent type Yes No Total
n % n % n %
case proxy 445 25.4 1305 75.6 1750 100.0
control proxy 241 13.8 1509 86.2 1750 100.0
control 189 11.2 1502 88.8 1691 100.0
It was stipulated in the study protocol that the control proxy interview should be
completed either first, or on the same visit as the control interview. This was in order
to minimise contamination of proxy data by respondents having the opportunity to
discuss the question content in the time between interviews. In around 9()01o of the
1509 control households in which an uninterrupted control proxy interview was
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carried out, this was achieved, whilst in 122 households it was not. Information about
this was consistent in both sets of interview notes for all control-proxy pairs. The
control proxy interviews carried out in those 122 households were excluded from the
analytic dataset.
Table 4.2 Relative timing of interviews in control households
TIming of interviews n %
Both on same day 1047 77.2
Not on same day: Control proxy first/only 340 13.8
Not on same day: Control proxy second 122 9.0
Total 1509 100.0
After the exclusions described above, the remaining dataset comprised 1305 case
proxy interviews, 1387 control proxy interviews and 1140 control interviews in
households in which a control proxy interview was also obtained.
4.4.2 Proxy characteristics
The self-reported characteristics of proxies did not vary substantially between case
and control households. Among both sets of 1750 proxies, the vast majority of
respondents were female, and the age distribution roughly approximated a normal
distribution, with most proxies aged 31-40, and very few aged less than 20 or years.
The most striking observed difference was that the vast majority of control proxy
respondents reported living together with their spouses, whilst the vast majority of
case proxy respondents were widowed. Over 60% of both case and control proxies
reported their ethnicity to be Russian, with the remainder tending to be either Udmurt
or Tatar, and around 3% reporting themselves to be of other ethnicity. The proportion
of respondents who were born in Izhevsk was only slightly less than half for both
types of household, and almost all respondents had lived in Izhevsk for at least 10
years. A higher proportion of control proxies had achieved partial or complete higher
education, and a slightly higher proportion of control proxies had specialised or
professional secondary education; case proxies were more likely to only have partial
or complete secondary education. The majority of proxies were in regular paid
employment, and very few of either type of proxy reported being registered disabled.
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The distribution of these self-reported socio-demographic characteristics is illustrated
by Figure 4.3 (case proxies) and Figure 4.4 (control proxies) on page 73. It can be
seen from these figures that the self-reported characteristics of those proxies
remaining in the analytic dataset after carrying out the above exclusions show an
extremely similar distribution to those in the unrestricted dataset in both types of
household.
4.4.3 Formal index-proxy relationship
The distribution of case and control proxies according to their formal relationship to
the index is illustrated by Table 4.3. For both types of index, the vast majority of
respondents are the wife, girlfriend or spouse of the index, although this proportion is
clearly higher among controls than cases (86% versus 60%), who correspondingly
have a higher proportion of mothers as respondents than controls (18% versus 8%).
All other types of relationship are poorly represented, with only a few respondents of
each type for both controls and cases.
Table 4.3 Index-proxy relationship as reported by proxy
Relationship to index case proxy control proxyn % n %
wifelgi rtfriend/partner 785 60.2 1,191 85.9
mother 238 18.2 115 8.3
father 19 1.5 7 0.5
brother 31 2.4 7 0.5
sister 56 4.3 11 0.8
daughter 57 4.4 16 1.2
daughter in law 1 0.1 1 0.1
son 46 3.5 25 1.8
son in law 2 0.2 0 0.0
other relatives 32 2.5 5 0.4
other 38 2.9 9 0.7
Total 1,305 100.0 1,387 100.0
72
Figure 4.3 Percentage self-reported case proxy characteristics before and after
exclusions
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after exclusions
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4.4.4 Proxy-reported characteristics of the index-proxy relationship
The distribution of proxies by the explanatory variables describing the strength of the
index-proxy relationship was obtained using cross tabulations of these variables by
index type among those subjects for whom a successful proxy interview was
obtained. The variables examined all represent self-reported evaluations of the index-
proxy relationship, as made by the proxy themselves. These are dichotomised
variables derived from questionnaire data.
• Duration of proxy-index cohabitation, less than 5 years/5 years or more. This
was generated from questionnaire item E2, "For how long have you been
continually living with the subject?"
• Self-reported proxy knowledge of index, very or extremely good! fairly good
or worse. This was generated from questionnaire item E4, "How good was
your knowledge of the subject's life during the past year?"
• Frequency of index-proxy contact, every day/ several times per week or less.
This was generated from questionnaire item E5, "How often did you usually
see the subject during the past year?"
The distribution of attributes pertaining to the index-proxy relationship is shown in
Table 4.4. The vast majority of all proxy respondents report the amount of time they
have cohabited with the index to be at least 5 years, although this proportion is
higher among control than case proxies, 91.9010and 86.3% respectively. Around four
fifths of all proxies report 'very/extremely good' knowledge of the index. A very
high proportion again reports daily contact with the index, a figure of around 90% for
both case and control proxies.
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Table 4.4 Characteristics of the index-proxy relationship among case and
control proxies
Question Case proxies Control proxies
n % n %
Duration of
< 5 years 177 13.6 112 8.1
proxy-index
5 years + 1,126 86.3 1,275 91.9
cohabitation missing 2 0.2 0 0.0
Total 1,305 100.0 1,387 100.0
Proxy
very/extremely good 1,034 79.2 1,170 84.4
knowledge
fair1y good or v.orse 270 20.7 211 15.2
of index missing 1 0.1 6 0.4
Total 1,305 100.0 1,387 100.0
Frequency several times per week 125 9.6 115 8.3
of proxy- every day 1,169 89.6 1,258 90.7
index missing 11 0.8 14 1.0
contact Total 1,305 100.0 1,387 100.0
4.4.5 Subsets
It is widely reported in the literature that certain attributes of the index-proxy
relationship impact on the validity of proxy responses. Such attributes include the
formal index-proxy relationship (the proxy is a wife/girlfriend/partner of the index)
as well as informal attributes such as the length of time the index and proxy have
cohabited. This is discussed in detail in the literature review in Chapter 1. As
described above, the Izhevsk Family Study questionnaire collected a range of
information describing such attributes, providing an opportunity here to
quantitatively explore their impact on the validity of proxy responses. Subsets were
then created for use in restricted analyses.
Subsets were constructed in the following way: all case proxies fulfilling the defmed
criteria were included; all control proxies fulfilling the criteria, and for whom a
paired control interview had been obtained, were included; since the criteria in
question describe the proxy respondent, the control sample was restricted according
to the characteristics of the proxy, in order to maximise comparability of results, so
the control sample was constructed based on the control proxy sample - all paired
controls were included. In this way, the control and control proxy analyses were
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conducted on exactly the same subset of individuals, removing any confounding
effects of success in obtaining an interview.
Subset 1 included respondents for whom duration of index-proxy cohabitation was at
least 5 years. Subset 2 comprised subjects for whom 'good' or 'extremely good' self-
reported proxy knowledge of index was reported. Subset 3 was defined by frequency
of proxy-index contact being at least daily. Subset 4 was defined by the index-proxy
relationship, whereby the proxy was wife/girlfriend/partner (spouse) only. It was not
possible to explore other types of formal index-proxy relationship due to the scarcity
of respondents of other types.
4.5 Exposures of interest
The variables described below were obtained partly from questionnaire items, and
partly from external data sources. Alcohol questions were chosen to be the main
focus of the following analyses partly because of the context of the Izhevsk Family
Study, which focuses on alcohol as a key exposure in mortality analyses, and
particularly because alcohol is documented in the literature as a problematic variable
with respect to proxy reporting (Chapter 1), thereby warranting in-depth exploration
using this exceptional dataset. A number of other variables were selected in order to
allow investigation of the way in which proxies report over a range of subject areas.
These other exposures include questions on tobacco use, socio-economic status and
health status.
4.5.1 Questionnaire items
Alcohol consumption and associated behaviours
A number of surveys(87,89,96,1I90125)have previously attempted to estimate alcohol
consumption levels based on information obtained directly from study subjects.
These have tended to focus on typical alcohol consumption (of beer, wine and
spirits) and have derived measures of 'binge drinking' from data detailing pattern,
frequency and amount. Traditionally used measures of frequency and amount are
now considered by some researchers inadequate to describe the differences in
alcohol-related mortality observed(l26). However, there are no studies in the literature
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that have explicitly collected information on frequency and determinants of two
important aspects of hazardous drinking in Russia: (i) periods of continuous
drunkenness lasting several days (zapoi), (ii) consumption of surrogate alcohols. The
term 'surrogate alcohols' refers to a group of substances containing high
concentrations of ethanol but not ostensibly manufactured for drinking(l27),such as
eau de cologne, alcohol-containing medicines, fluids for lighting fires, and industrial
and technical spirits including window cleaner. These two behaviours are believed to
be widespread, are extreme and specific to Russian situation (although not
exclusively so), and previously not quantified in research. These patterns of
hazardous drinking may be more strongly related to health and mortality than
conventional summary measures of average alcohol consumption'Pi', and the
importance of obtaining accurate proxy-reported data is therefore important.
The variables from the alcohol section of the questionnaire which explores
frequency, amount, pattern and indicators of alcohol consumption are itemised in
Table 4.5. Following an initial literature review, this section was carefully developed,
keeping questions as simple and straightforward as possible, with emphasis on easily
observable behaviours, whilst trying to collect detailed information not only on
pattern and amount but also on behaviours that indicate hazardous drinking (e.g.
frequent hangovers). The alcohol section for the questionnaire was developed
starting with standard questions on alcohol consumption drawn from a range of well-
tested questionnaires, which were then piloted and analysed several times (e.g.
Appendix 4) and modified to be appropriate for proxy respondents. All non-nested
questions in the section on alcohol use were explored in this thesis.
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Table 4.5 Questions related to alcohol consumption
Code Question
L1 How often is beer usually drunk?
L2 How often is wine usually drunk?
L3 How often are spirits usually drunk?
L4 How often are other alcoholic substances drunk?-----------------------
L5 On which day is beer usually drunk?
L6 On which day is wine usually drunk?
L7 On which day are spirits usually drunk?
L8 On which day are other alcoholic substances usually drunk?
L9 How much beer is usually drunk on one occasion?
L10 How much wine is usually drunk on one occasion?
L11 What quantity of spirits is usually drunk on one occasion?
L12 What is the maximum quantity of beer ever drunk on one occasion?
L13 What is the maximum quantity of wine ever drunk on one occasion?
L14 What are the maximum quantity of spirits ever drunk on one occasion?
L15 Does he ever drink spirits together with either beer or wine at the same sitting?
L16 Does he ever drink large quantities of spirits without also eating some food?
L17 How often does he become excessively drunk?
L18 Does he ever drink alcohol before noon?
L19 How often does he have a hangover?
L20 How often does he fail to fulfil his work obligations due to drinking alcohol?
L21 How often does he fail to fulfil his family or personal obligations due to drinking
alcohol?
L22 Does he ever go to sleep at night without taking his clothes off because of being
drunk?
L23 Does he ever drink alone?
L24 Does he usually drink alcohol at home or in other places?
L32 Has he been arrested because of being drunk during the past year?
L33 Does he currently drink more, less or about the same as one year ago?
L34 Does he currently drink more, less or the same as one month ago?
L36 Has he ever had help or advice from a doctor, narcologist, social worker or some
other professional for an alcohol problem?
L38 Has he ever been taken to a sobering up centre?
The response categories for each of these questions can be seen in the questionnaire reproduced in
Appendix 3
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Tobacco use
A number of other exposures are also the focus of the analyses presented in this
thesis. Tobacco use may be a less sensitive or stigmatised behaviour, compared with
alcohol consumption in this population. This may make it less prone to systematic
under- or over-estimation when reported by self or proxies. The questions on tobacco
use, MI-M6, are itemised in Table 4.6 on page 79. The tobacco use section for the
questionnaire was also developed starting with standard questions on tobacco use
drawn from a range of well-tested questionnaires, which were then piloted and
analysed several times and modified to be appropriate for proxy respondents. All
questions in the section on tobacco use were explored in this thesis.
Table 4.6 Questions related to tobacco use
Code Question
M1 Is he a current smoker?
M2 How many years ago did he stop smoking regularty?
M3 What does he smoke most often?
M4 When he smoked, how many per day was usual?
M5 How old was he when he started smoking regularty?
M6 Have his parents ever smoked?
SocioeconomicA1ealth variables
Proxy reported questions on socio-economic position are expected to show high
validity and reliability when compared with index reports and a selection of widely
used questions was included in those examined in this thesis. A small selection of
items on health status was also included in order to provide some indication of proxy
validity when responding to questions on health. These additional questions were
carefully developed in the same way as alcohol use and tobacco use questions,
undergoing multiple piloting, analysis and modification in order to obtain the most
valid and reliable proxy reports possible. The questions are itemised in Table 4.7 and
include employment status, education, whether or not the household owns a car, the
marital status of the index, whether or not the index had broken any bones in the past
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year, whether he coughed in the morning, and whether he could climb a flight of
stairs without becoming breathless.
Table 4.7 Questions related to socioeconomic factors and health
Code Question
C14 Does his household own a car?
E15 What is his marital status?
F1 What is his level of education?------------------------
F3 Is he in regular paid employment?
J8 Is he registered disabled?
K1 Has he had any broken bones in the past year?
K2 Does he usually cough in the morning?
K3 In the past few months, could he climb up a flight up of stairs 'Nithout becoming
breathless?
4.5.2 External sources of data
Three external sources of data were collected in addition to questionnaire responses
for all subjects, independently of interview outcome. All three sources of data are
administrative sources of data, collected independently of the Izhevsk Family Study,
and prior to the death of cases. Since information was recorded prior to the death of
the case, it was effectively ascertained blind to case-control status. The three sources
of external data are:
• Narcology Dispensary registration - had the index ever been registered for
treatment at the narcology dispensary?
• Social security data - was the man in receipt of any social security (financial)
benefits for disability of any kind?
• Police data - has the index been in prison?
Details of the variables collected are presented in Appendix 5.
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Narcology Dispensary registration
The narcology bureau is the Izhevsk city treatment centre for people with drug and/or
alcohol addiction or problems. Under certain circumstances, registration is
compulsory and will therefore result in an official record of registration. Such
circumstances include being arrested for an alcohol-related offence or compulsory
referral by a doctor at a polyclinic or hospital. Another channel for registration is
voluntary registration which can be done by self, or by the family of a patient. By
these channels, many of those who display hazardous drinking behaviours are
registered for treatment at the narcology service at some point.
There is stigma associated with treatment at the city narcology service. Whilst
compulsory registration cannot usually be avoided, those members of society who
need treatment but can afford to seek it privately, often do so. This provides them
with anonymity, as no record of any treatment or consultation would be kept at the
public narcology service. This introduces a possible socio-economic bias into the
proportion of subjects who are identified by the Izhevsk Family Study as obtaining
treatment for hazardous drinking, and whilst it is not possible to estimate what
proportion of those who are hazardous drinkers are actually registered at the
narcology service for alcohol problems, it is assumed by those who run the
Narcology Dispensary that they only see a fraction of those individuals who need
treatment.
Records of narcology registration are kept at the Narcology Dispensary, and are
identifiable by subject name, date of birth and address, allowing straightforward
linkage to the study subjects. Whilst the sensitivity of narcology registration for
alcohol problems as an indicator of hazardous drinking may not be high, the
specificity is likely to be very high, and as such it can be used as an indicator of
hazardous drinking behaviours, and compared with proxy reports of the same.
Social Security records
The Social Security bureau holds official records of any disability benefit of which
people are in receipt. This list is defmitive and exhaustive, since it is the means by
which payments are regulated. Since the purpose of this list is to control financial
payments to citizens, it is thought to be accurate and complete. Records are again
81
identifiable by subject name, date of birth and address, allowing reliable record
linkage. The data comprise a number of details including level of disability, date of
registration. For the purposes of this investigation, the presence of a record can be
compared with the questionnaire item regarding disability registration.
Police data
The City of Izhevsk Police database holds all records of prison stays. This official
database is unaffected by bias, since there are no means by which a record can be
avoided if a person has spent time in prison. Again, records are identifiable by name,
date of birth and address, allowing reliable record linkage. Presence/absence of a
record can be compared with the questionnaire item regarding whether the index has
ever spent time in any prison.
4.5.3 Autopsy data
In addition, forensic or non-forensic autopsies were carried out for all deaths which
occurred in men aged 25-54 in Izhevsk during the study period, providing detailed
information on the cause of death for all study subjects. Details of the information
collected are presented in Appendix 5. Information from this source is not used in
this thesis.
4.6 Data security and confidentiality
All data were encrypted, and no nominal data were held in the analytic data files:
although contact details were essential to be able to carry out the fieldwork, only an
identification number was stored within the analytic dataset. A key file linking
individual identification number to personal contact and identification details was
kept separately to all other data by one member of the research team, within Russia.
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Chapter 5 Statistical methods
This chapter provides an overview of the methods used in analyses of the validity of
proxy responses.
In the design of the study, attention was paid to ensure we collected data which
allowed us to evaluate proxy responses. As described in Chapter 3, an interview was
attempted with a proxy as well as with the index themselves for all study controls,
and in a subset of 200 households, a 'validation' interview was carried out with an
additional proxy. This provided multiple sets of observations on the same index
subjects which could be compared in order to investigate the validity of proxy
responses relative to index responses. The collection of external data allowed the
validation of proxy responses against a different standard: routinely collected data
sources which were ascertained independently of and prior to the interview, and
therefore not subject to bias with respect to the fact of death.
5.1 Summary of chapter contents
This chapter provides a discussion of the main methodologies employed in this thesis
along with their advantages and disadvantages, and an explanation of the
appropriateness of the selected methods in this context.
This chapter does not attempt to be an exhaustive account of every statistical method
employed in this thesis: a description of the specific methods is provided within each
chapter.
5.2 Key validation comparisons
Figure 5.1 shows the comparisons which are the main subject of this thesis. For both
case and control subjects, the questionnaire data gathered from proxies and indexes
(controls only) can be compared with a range of external data sources, the Narcology
Dispensary, Police records and Social Security data. A range of comparisons
between types of respondents may be made: among controls, the questionnaire data
gathered from proxyl and proxy2 can be compared with the index questionnaire
data, and with each other. For case subjects there is no index interview, but responses
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from proxy! may still be compared with proxy2 for the validation sample of 200
households. Finally, comparisons in agreement between different types of pairs of
respondents may also be made - proxy! versus proxy2 in cases compared with
controls, and proxy! versus the index compared with proxy2 versus the index within
control households.
Figure 5.1 Ovetview of validation comparisons within the Izhevsk Family Study
Questionnaire data
[
External data
[
.. -------- Diredd:co-mp-arisons--1
.................. Comparisons of agreement .
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- - ----------
5.3 Statistical methods
The analyses carried out in the following chapters use different types of data
(questionnaire, external data) to address several research questions, which require a
range of statistical methods.
A first set of analyses will be carried out in Chapter 6 to investigate the validity of
proxy responses with respect to external, non-questionnaire sources of data.
Sensitivity, speciftcity and odds ratios are used in this chapter. The methods are
described in section 5.3.1.
A second set of analyses presented in Chapter 7 compare proxy data with index data
among controls. Cohen's kappa coefficient is used to examine index-proxy
agreement, as described in section 5.3.2, and a loglinear model developed by
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Agresti(l28) is used to formally compare agreement between pairs of respondents.
This is described in section 5.3.3.
A third set of analyses presented in Chapter 8 also use validation interviews to
examine the impact of index-proxy relationship attributes on data quality, using
Agresti's loglinear model to formally compare the agreement between different types
of respondent pairs, as described in section 5.3.3.
All analyses were carried out using STAT A version 8.2. Texas, USA.
5.3.1 Sensitivity and specificity: exploring agreement between proxy
responses and external data
One important set of comparisons is between proxy respondents and external data. A
priori, one would expect questions on having had professional help for an alcohol
problem alcohol to be related to registration at the Narcology Dispensary, questions
on prison stays to be related to having a Police record of being in prison, and
questions on whether the man is in receipt of a disability allowance to be related to
Social Security registration. The specific comparisons made in Chapter 6 are based
on the items listed in Table 5.1.
Table 5.1 Questionnaire items and the external data sources against which they
were compared
External data Questionnaire item
Police record of a prison stay Has he ever been in any kind of prison?
Social Security registration as disabled Is he registered disabled?
Registration at the Narcology Dispensary Has he ever had help or advice from a
doctor, narcologist, social worker or some
other professional for an alcohol problem?
Whilst the external data items and questionnaire items being compared are related,
they are not necessarily measuring the same thing. The external data source is
equivalent to an outcome, whilst the questionnaire response can be viewed as
analogous to the outcome of a screening test. It is possible to quantify these
associations by examining the proportion of subjects who do (do not) have an
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external data record for whom a positive (negative) questionnaire response IS
obtained, i.e. sensitivity/specificity calculations, as illustrated by Table 5.2.
Table 5.2 Example association between questionnaire responses and external
data records
External
data
Yes No sensitivi OR
Questionnaire Yes a b aI(a+c) d/(b+d) (alc)/(bld)response No c d
Sensitivity is defined as the proportion of true positives correctly identified by a test
(a/(a+c» whilst specificity is defined as the proportion of true negatives correctly
identified by a test(l29) (d/(b+dj). Sensitivity is therefore an indicator of how well
those who have the outcome (external data) are correctly identified by a positive
response to a questionnaire item, whilst specificity is an indicator of how well those
who do not have the outcome (external data) are correctly identified by a negative
response to a questionnaire item. In addition, it is possible to calculate an odds ratio
representing the magnitude of each association as the cross product ratio of this two
by two table.
Sensitivity and specificity calculations are an appropriate means of evaluating
agreement as an 'absolute' measure of the performance of proxy responses. Odds
ratios provide a simply summary of the overall strength of association between the
questionnaire items and outcomes - which can be derived from the raw data, or from
sensitivity and specificity.
In Chapter 6, assessment of agreement of proxy data with external data sources will
be carried out using a combination of these two methods; comparisons of sensitivity
and specificity, and odds ratios of questionnaire items, which are obtained using
logistic regression and presented adjusted for age group. The associations between
control proxy data and external data are examined alongside the associations between
control data and the same external data. As a comparative frame of reference, the use
of self-reports is useful in this context, despite what is known about the questionable
validity of self-reports, particularly with respect to alcohol consumption(49,51,S3,56).
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Since no attempt is being made to evaluate agreement between multiple observations
of exactly the same exposure, Cohen's kappa coefficient would not be an appropriate
measure for assessment of agreement in this context.
5,3.2 Cohen's kappa coefficient: exploring agreement between two
respondents
Cohen's kappa coefficient is a summary statistic which assesses the level of
concordance between two observers beyond that expected by chance alone for
categorical variables. It represents the extent to which agreement is greater than that
expected by chance, as a percentage of the maximum possible improvement over
chance. It can be used for binary, ordinal or nominal response categories.
Table 5.3 Example table expressing the frequency of responses to a given
question provided by two classes of rater, A and B
Raters of class B
0>
1 2 3 4 Total
1 n1,1 n1,2 n1,3 n1," N1"Raters 2 n2,1 n2,2 n2,3 n2," N2"of class
A 3 n3,1 n3,2 n3,3 n3," N3"
(i) 4 "",1 "",2 "",3 "",,, N""
Total N,,1 N.,2 N,,3 N"" N
The formula for kappa is as follows.
Kappa = (observed % exact agreement) - (eXPected% exact agreement)]
1 - (expected % exact agreement)
Expected frequency can be calculated for any cell in the usual way, by dividing the
product of the row and column totals by the table total, N. Thus for cell n2,3. the
expected frequency is (N2.,*N,.3)1N. When calculating exact agreement, the cells
considered are those where i=j, i.e. nl." n2,2,n3,3,14.4 - the cells on the diagonal. In
this case, the coefficient obtained is known as unweighted kappa, as all
disagreements (cells off the main diagonal) are ignored (given a weighting ofO). For
questions with ordinal response categories, a weighted coefficient can be obtained
which allocates greater weight to more similar responses, the most similar being on
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the main diagonal, and the least similar lying in the discordant comers, i.e. nl,4 and
14,1 in Table 5.3. Weightings determine the importance with which disagreements are
treated and may be assigned to the data by a user-defined matrix or using one of two
prerecorded options available in STAT A. One of the prerecorded weighting options
is used here: weightings are calculated using the following formula for the weight for
the cell assigned to row i, column j, where there are g categories:
w =I_1i-jl
IJ 1g-
The kappa coefficient takes a maximum value of 1 for perfect agreement, 0 for
agreement no better than chance, and less than one for agreement worse than that
expected by chance: high kappa values indicate high agreement, low kappa values
indicate low agreement at an individual level.
Specifically, agreement is interpreted in accordance with the scheme developed by
Landis and Koch(67): <0, poor; 0.0~.20, slight; 0.21-0.40, fair; 0.41-0.60,
moderate; 0.61-0.80, substantial; >0.8, almost perfect. To aid interpretation of kappa
coefficients, values should be examined alongside frequency tables of the
distribution of questionnaire variables(129), which are provided in appendix 6.
Missing values were excluded from calculations (no response, don't know). In
STAT A, Kappa is obtained using the STAT A command kap. Confidence intervals
are obtained using the standard STAT A command kapci which uses an analytical
method for 2x2 tables, and bootstrap methods otherwise.
Kappa and the Izhevsk Family Study
Figure 5.2 is a reduced version of Figure 5.1, and provides a schematic overview of
the respondent types interviewed in this study, and the different combinations of
respondents that can be compared in order to investigate agreement. Kappa Y
indicates proxy-proxy agreement, which can be obtained for both case and control
households where 2 proxies are interviewed. Kappa X describes index-proxy
agreement which can be obtained in all control households. Kappa X cannot be
obtained in case households since no index is interviewed.
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Figure 5.2 Schematic diagram of the kappa coefficients which can be obtained in
different households
(200 case and 200
control households)
(200 control
households)
Kappa Y
-T
Sl_trl
t@
~ (1387 control
households)
The numbers presented here correspond to subsets described in Chapter 4
There are thus two approaches to investigating the impact of the index-proxy
relationship on quality of proxy response use Cohen's kappa coefficient.
1. Calculation of kappa X coefficients for all control households, stratifying by
informant type. This will provide a broad indication of the extent of index-
proxy agreement for different proxy types for questions examined, but does
not make any adjustment for characteristics or behaviour of the index, which
is likely to influence proxy responses. (Chapter 7)
2. Calculation of kappa Y coefficients. This analysis will be carried out for
households which provide responses from a spouse as proxy 1 and the next
best available respondent as proxy 2. These kappa coefficients demonstrate to
what extent proxies within one household agree with each other. This
analysis cannot indicate which proxy type is better, only the extent to which
proxy types differ significantly from each other in the responses they provide
about the same index for specific questions. (Chapter 8).
Itwould theoretically be possible to obtain Cohen's kappa coefficient to describe the
agreement between the index and proxy 2 in 200 control households, which could be
used to examine validity of responses provided by proxies of different types in
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households where more than one proxy was interviewed. However, since there is no
satisfactory framework for comparing kappa statistics (see below), different methods
were employed for this, as discussed in section 5.3.3.
Advantages/disadvantages of kappa
Kappa is a useful descriptive statistic when evaluating agreement between two raters.
It is easily calculated, and appropriate for testing whether agreement exceeds chance
ratings for binary and nominal ratings.
There are, however, a number of disadvantages associated with kappa. Firstly, kappa
is influenced by average rater score and base rates, does not distinguish among types
and sources of disagreement, and is not able to adjust for any other exposures.
Additionally, whilst guidelines such as those developed by Landis and Koch(67) are
helpful when using kappa to describe agreement, these guidelines are arbitrary, and
in fact kappa may be low even when there are high levels of agreement and when
individual ratings are accurate(l3O-133).There are further disadvantages associated
with the use of kappa. The loss of information by summarizing a table with a single
number, and the fact that kappa is affected by the form of the marginal distributions
mean that whilst kappa is useful as a descriptive variable, there is no satisfactory
framework for formally comparing kappa values, i.e. the comparison of pairs of
raters.
5.3.3 Loglinear models: comparing the agreement of pairs of respondents
For evaluation of the relative extent of agreement between pairs of raters, kappa is
insufficient since it does not lend itself to formal comparisons among groups. There
are a number of established approaches to modeling agreement that overcome the
inadequacies of kappa, of which the use of log linear models is one. In a loglinear
model, Poisson regression is used to model the log of the expected value of table cell
counts.
The following 5 • 5 table represents pairwise agreement of raters of class A versus
class B for a given question with five ordinal response categories. The frequency of
each type of response is represented by n(i,j) where i is the response given by rater
A, and j is the response given by rater B.
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Table 5.4 Example: frequency of responses (i,j) to a given question provided by
two classes of rater, A and B
Raters of class B
U)
2 3 4 5
1 nl.4 nl.S
Raters 2
of class n2.4
A 3
(i) 4 n4.1 n4.2 n4.3
5 nS.l nS.2 nS.3
Exact agreements (on the diagonal) are underlined. Near agreements (one category
apart) and exact agreements are shaded in groups of four cells, whilst unshaded cells
represent pairs of observations which differ by more than one category. Pairs of
observers who differ in their responses by one category or less are those which may
be reasonably considered to provide similar responses with respect to each other.
Considering these groups of shaded cells, the association between raters of class A
and class B when, for example, i=2, can be expressed in terms of the following odds
ratio:
the odds that A scores 3 vs A scores 21when B scores 3
the odds that A scores 3 vs A scores 21when B scores 2
n. In n: * n_ •"3,3 2,3 _ •"2,2 3,3- -
n_ * n•"2,3 3,2
Or more generally :
Il. *n ..e.. = 1,1 1+1,1+1
',' *ni,i+l ni+1,i
A particular loglinear model described by Agresti(t28) and called the 'agreement plus
uniform association' model, predicts the log cell counts used to derive this odds ratio
by an amalgamation of Tanner and Young's model and the uniform association
model(133,134).
log nij = ).l + ;.,:+;.,~+ fJu,u j +8 * sCi= j)
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For a question with k ordinal response categories, i, j are fixed scores 1,2,....k
assigned to the response categories. In order to assess agreement between two classes
of rater, A and B, a model of this form, predicting the expected frequency (outcome
nij) of rating i by A and rating j by B is fit to the data. The model contains a number
of parameters. The l terms represent the main effects of the two classes of rater,
whilst parameters Ob' and 'P' describe components of the agreement between them. p
represents the 'baseline' association between classes of rater excluding the exact
agreement on the diagonal, by quantifying the dependence between off-diagonal rater
scores i and i.where u, = i and Uj= j. P is particularly important with ordinal rating, as
typically there is a general association between ordinal scores with, for example,
high scores being associated (though not necessarily in exact agreement). Unlike
kappa, P is unaffected by different average rater scores since the model controls for
the main effects of ratings i andj (l). The term b*s(i=,j) is equal to a if i=j, and 0
otherwise, as determined by the indicator's', which takes the value 1 for cells on the
main diagonal, and 0 everywhere else (see Figure 5.3). b represents the extent of
exact agreement (on the diagonals) beyond that expected from any baseline
association between raters' classifications, i.e. from associations occurring off the
diagonal. With nominal categories, where we expect {J=O,0 describes the agreement
in a similar way to unweighted kappa coefficients, concentrating on exact agreement
only in the absence of any baseline association. Where there is baseline association,
exact (diagonal) agreement comprises the effect of both the baseline association
represented by fJ and the increment 8due to exact agreement.
In the model above, agreement is thus partitioned into three components(128): chance,
baseline (represented by {J) both of which apply to all cells, plus an effect applicable
only to diagonal cells (represented by b) which is an increment reflecting agreement
in excess of the first two components. The extent to which overall agreement exceeds
chance is thus given by a combination of the baseline and specifically diagonal
effects. The predicted log cell counts in a square contingency table according to
Agresti's loglinear model are illustrated by Figure 5.3.
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Figure 5.3 Distribution of indicator's' in a 5*5 table and corresponding predicted
log cell counts (log njj}
B
1 2 3 4 5
1 0 0 0 0
A 0 0 0
0 0
0 0 1 0
0 0 0 1
Following Figure 5.3, it is possible to derive the odds ratio Bi,i for any group of 4
cells which lie on the main diagonal, using the predicted log cell counts from
Agresti's loglinear model.
O = 10g( ni,i • .ni+1,i+1)log i,i
ni,i+1 ni+1,1
= +log n,',' = +J.l + J.: + J.~ + fJu ~ +8 • 1
=+J.l+A~1 +J.!1 +fJu2 +8*1
1+1
+ logni+1,i+1
-logni,i+1
-logni+1,i
- -II _ 1A _ 1B _ R", U ~ * 0
- r: /l"i /l"i+1 1-'"i i+1 - u
__ 1I_1A _ 1B _ R", U -~*O
- r: /l"i+1 /l"i 1-'"i+1 i U
= fJu~ + PU~+1 - 2fJuilUi+1 + 28
P(Ui+1 - UJ2 + 28 but Ui+1=», =(i+l)-i=1=
:.logO,,; = P+28
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The local odds ratio given previously, 0;,; can therefore be expressed in terms of the
exact agreement and association parameters. Log(O;,J is equal to p + 20, so 0;,;, =
exp(p + 20). Since weighted kappa is affected by both the extent of high diagonal
association, and high baseline association, it is expected to be correlated with log(O;,J
which is also affected by levels of these same associations. This is explored further in
the next section.
An odds ratio applicable to 2x2 cells off the diagonal can be derived in a similar way,
to obtain the more genera]]og(O;). When all four cells lie off the main diagonal (Ii-
jl> 1, s=O), 0 disappears entirely from the odds ratio (i.e. no exact agreement), and
10g(0;) = p. When one cell of the four lies on the main diagonal (li-jl=l), 0 is present
in one of the four cells only, but not on the main diagonal, and 10g(0;)= p- 0.
Although these two other local log odds ratios are also measures assessing
agreement, for simplicity we will focus on the measure of diagonal agreement
log(O;,J as a single summary measure of overall agreement: it is the most suitable
comparator for weighted kappa, and also has the advantage of incorporating the
baseline association. Exact or near agreement is arguably of greater intrinsic interest
in this context. Henceforth we will drop the subscripts and assume 8 = 0;,;.
Having modeled the agreement between pairings of two specific classes of rater in
this way, a formal comparison between two different pairings of classes of rater can
be obtained by modeling the difference in agreement between two two-way tables I
and II.
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Table I- rater A and rater B scoring index X
Raters of class B
U)
3 4 5
1 n1,4 n1,S
Raters 2
of class n2,4 n2,S
A 3
(i) 4 n4,2 n4,3
5 nS,1 nS,2 nS,3
Table II - rater C and rater D scoring index Y
Raters of class 0
U)
3 4 5
1 n1,4 n1,S
Raters 2 n2,4 n2,Sof class
C 3
(i) 4 n4,1 n4,2 n4,3
5 nS,1 nS,2 nS,3
Focusing on the chosen summary measure of overall agreement, the odds ratio 0, or
more conveniently log(O)= p + 28, then the difference between the agreement of
raters of class A and class B, compared with the agreement between raters of class C
and class D is given by log(OJ) - 10g(OllJ This term, 10g(OJ) - log(811,), will be
denoted as r, and is obtained by fitting the model to both sets of data simultaneously,
and incorporating interaction terms as follows:
where 'id' is an indicator that takes the value 1 for one set of raters (Table I), and °
for the second set (Table II). r is then obtained from the relevant interaction terms:
,= log(~) -log(~I) = n+2Y4. which is the difference in pt28between group I and
group II.
A test of the null hypothesis that the difference, 't = 0, indicates whether there is
statistical evidence of a difference in the extent of agreement between the two types
of pairing; and therefore a 't whose confidence interval includes ° represents a
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situation where two pairs of rater classes do not statistically differ from one
another(l28,135,136)in terms of their agreement. It must be noted that in principle exact
agreement between two pairs of classes of rater could be very similar even though
the p and 8 parameters were each statistically different. However, the resultant exact
agreement is of more practical importance than these component parameters taken
separately, so it is of more interest to restrict the comparison to the former.
In addition to being applied to comparisons of pairs of independent classes of rater,
in Chapter 8, this method is used to compare two pairs of classes of rater that share a
common respondent, i.e. Table I above could contain the frequency of observations
by raters of class A and class B, whilst Table II could contain the frequency of
observations by raters of class A and class D (rather than C and D). Despite sharing a
common set of raters, using interaction terms in the model to assess the difference in
agreements is not affected by the common margin in Tables I and II, since the
difference in log likelihood (with change of degrees of freedom due just to the
interaction terms) is unaffected by problems the common margin gives in assigning
total log likelihood and degrees of freedom. However, in using data from raters of
class A twice within one model, the agreements between the two sets of pairs are not
independent and are likely to be more highly correlated than in the former scenario,
as factors driving the agreement, or lack of agreement between A and C may
plausibly act in similar ways on the agreement between A and D for each set of
raters. Ignoring the common use of raters of class A and the resultant concordance in
agreements may lead to conservative estimates of r,
5.3.4 Relation of log-linear estimate to kappa
It is helpful to explore how the parameters from Agresti's model relate to kappa
values. Using a sample of data from the Izhevsk Family Study, scatter plots of
unweighted kappa against 8 for nominal and binary questions, and weighted kappa
against the combined estimate p +2b; i.e. 10g(8) for ordinal questions, illustrate how
these two different approaches to assessing agreement compare with one another.
The comparisons were made between responses from proxyl and proxy2 within 200
case households across a range of questions.
96
It is clear from Figure 5.4, which represents each question by a point in the scatter
plot, that there is a correlation between ~ and unweighted kappa for nominal and
binary questions. It is reassuring that those questions which are indicated to have
high agreement by kappa also emerge as having high agreement when Agresti's
model is applied. There is, however, less than perfect agreement, and these residuals
reflect the different approaches employed in constructing the two measures.
Examination of Figure 5.5 is similarly reassuring in the respect that the estimate
10g(B),chosen to represent the agreement between two sets of raters is very closely
correlated with weighted kappa for ordinal questions, logeB) is employed in making
these types of comparisons in Chapter 7 and Chapter 8.
Figure 5.4 Scatter plot of 0 against unweighted kappa, comparing responses
from proxy1 and proxy2 among 200 case households for a range of
nominal and binary questions
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Figure 5.5 Scatter plot of log( 8) against weighted kappa, comparing responses
from proxy1 and proxy2 among 200 case households for a range of
ordinal questions
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Chapter 6 Are proxies valid? Using external data to
validate control proxy and case proxy
responses
sources which measure similar
behaviours or attributes to the
questionnaire. In this chapter we tum to looking at the validity of proxy respondents
relative to external data sources such as registration at the Narcology Dispensary for
In the absence of a 'gold
standard' , a number 0f
approaches to assess whether
proxy responses are valid may
be used. One of these is to
compare proxy questionnaire
responses with non-
questionnaire ('external') data
Questioonaire data Extemal data
_-_I Direct data comparisons
- --- •._------'
an alcohol problem, Social Security records of disability registration, and Police
records of a prison stay.
6.1 Summary of chapter contents
This chapter begins by assessing the validity of proxy reports with respect to external
data sources in the whole dataset. It then examines differences between case proxy
and control proxy respondents in the reporting of questionnaire items related to
external data. Finally, it assesses the impact of characteristics of the index-proxy
relationship on the validity of proxy reports in this context by examination of
associations in subsets defined by characteristics of the index-proxy relationship.
6.2 Methods
The three external data sources used as comparison data here are registration with the
Narcology Dispensary (the city's alcohol treatment clinic), records of being in
receipt of disability benefit in the Social Security register, and Police records of a
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prison stay. These data are described in detail in Chapter 4. Such routinely collected
external data have merit as reference data in this context since they are prospectively
collected, independently of the research being carried out, prior to the death of the
case and therefore ascertained blind with respect to case-control status. The
questionnaire items examined include questions on whether the subject is in receipt
of any disability benefit, time spent in prison, and whether the subject has had any
professional help or advice for an alcohol problem. The external data and
questionnaire items are listed in Table 6.1 below; the methods used to evaluate the
quality of proxy responses with respect to these external data sources are described in
Chapter 5.
Table 6.1 External data and questionnaire item comparisons
External data Questionnaire item
Police record of a prison stay Has he ever been in any kind of prison?
(Questionnaire item F 17)
Social Security registration as disabled Is he registered disabled?
(Questionnaire item J8)
Registration at the Narcology Dispensary Has he ever had help or advice from a
doctor, narcologist, social worker or some
other professional for an alcohol problem?
(Questionnaire item L36)
Distribution of variables
The distribution of questionnaire item responses and external data among case and
control index subjects for whom a successful proxy interview was conducted was
obtained using simple cross tabulations of these variables against index type.
Evaluation of association between questionnaire items and external data
In order to investigate the strength of association between each exposure variable and
the relevant external data, sensitivity and specificity were obtained, and odds ratios
(OR) and their confidence intervals were calculated for control, control proxy and
case proxy respondents. Of particular interest was to investigate how external data
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are associated with control versus control proxy data. Where measures of effect
differ in favour of a bigger OR when using proxy data, indicating stronger
association between questionnaire and external data, or less dramatically, where the
estimates do not differ, this suggests that proxies may provide data that is as valid as
the controls themselves.
In order to explore whether particular attributes of the index-proxy relationship are
important in terms of the validity of proxy responses, all analyses were repeated
restricting to subsets defmed by attributes of the index-proxy relationship, as detailed
in Chapter 4.
6.3 Results
Before considering the association of questionnaire responses with external data, the
distribution of subjects was considered on aggregate. The expectation is that there are
similar proportions of indexes reported to display certain behaviours as having
records in external data sources. Examination of this distribution is informative in the
interpretation of subsequent analyses. The crude distribution of the questionnaire-
derived exposures and the external data against which they are analysed are
presented in Table 6.2.
The two sources of data on disability registration show that among controls
considered in this chapter, the vast majority of men were not reported by a proxy to
be in registered as disabled (7.1%), and a similarly small number were found to be
registered within Social Security records. Less than 5% of men were reported by
their proxies to have ever spent any time in prison, and almost exactly the same
percentage were found within the police database to be recorded as having had one
or more prison stays. Finally, in the examination of alcohol-related items, it was
found that a very small proportion of men were registered at the Narcology
Dispensary (3.7%). However, larger numbers of men were reported to have ever had
professional help for an alcohol problem (14.2%).
Among cases, a similar pattern of these markers was observed, with the lowest
proportion found to have the prison related items and the highest proportion
displaying alcohol-related behaviours. However, a much higher percentage of cases
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than controls was reported to display these markers in every instance. Around 'l4 of
cases were found to have each of the disability-related items and approximately
double the number of cases as controls were reported to have been in prison or were
found to have a police record of a prison stay. Finally, much higher proportions of
cases than controls were reported to display the alcohol-related behaviours, with
16.7% found to be registered at the Narcology Dispensary and 30.7% reported to
have received professional help or advice for an alcohol problem.
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Table 6.2 Distribution of index subjects by proxy report (questionnaire data) and
from externa/ data sources by case-control statu~
Questionnaire/external data item Controls Cases
n % n %
Dlsablllty_-related Items
no 1289 92.9 928 71.1
Is he registered disabled yes 98 7.1 374 28.7
missing 0 0.0 3 0.2
Total 1387 100.0 1305 100.0
no 1315 94.8 984 75.4
*Social Security registration as yes 72 5.2 321 24.6
disabled? missing 0 0.0 0 0.0
Total 1387 100.0 1305 100.0
Police record/prison stay
no 1,315 94.8 1,072 82.1
Has he ever been in any kind of yes 67 4.8 225 17.2
prison missing 5 0.4 8 0.6
Total 1,387 100.0 1,305 100.0
no 1,327 95.7 1,125 86.2
*Police data - has he ever been yes 60 4.3 180 13.8
in prison? missing 0 0.0 0 0.0
Total 1,387 100.0 1,305 100.0
AIcohol-related Items
Has he ever had help or advice no 1179 85.0 886 67.9
from a doctor, narcologist, social yes 197 14.2 401 30.7
\\Orker or some other missing 11 0.8 18 1.4
professional for an alcohol
prQ_blem? Total 1387 100.0 1305 100.0
no 1,336 96.3 1,087 83.3
*Narcology Dispensary yes 51 3.7 218 16.7
registration? missing 0 0.0 0 0.0
Total 1,387 100.0 1,305 100.0
• external daa item
liThe data presented in this table describes all subjects for whom a successful interview was obtained,
except fOr those subjects excluded due to &ilure for interviews to be carried out according to the
Izhevsk Family Study protocol. These exclusions are described in detail in Cbapter 4.
102
6.3.2 Agreement between questionnaire derived data and external data
Sensitivity, specificity and OR describing the relationships between questionnaire-
derived data and external data are presented in Table 6.3.
Since having a record in the Social Security bureau is an administrative necessity in
order to be in receipt of invalidity benefit, sensitivity is expected to be near 100%,
with only a small number of disagreements arising because of data being incomplete
or incorrect. For similar reasons, specificity is expected to also approach 100%. This
is indeed what is observed among both controls and control proxies. Since the
absolute number of subjects who are registered disabled is low and the number of
subjects who are registered disabled but reported not to be by questionnaire
responses is also very low, sensitivity is close to 1 in all instances, and the ORs
obtained are very high with very wide confidence intervals. Thus, the difference in
point estimates for ORs obtained here are rather misleading (and illustrate how
sensitive ORs are to small changes in distribution) since the high values observed for
control proxies and controls are largely driven by the very small number of subjects
who are registered but responded negatively to the questionnaire item, and the large
number of subjects who are not registered (and were correctly reported as such). The
distributions reported by control proxies and controls are identical, suggesting that
control proxies are as valid as controls in their reporting of these data.
The expectation is that these associations be similar among both cases and controls,
since there is little reason why the relationship between questionnaire and external
data would be greatly affected by the higher prevalence of disability among cases,
beyond the possibility of a tendency for case proxies to more often incorrectly report
the case to be disabled, due to poorer health in general in this group of indexes.
Therefore for these data, any differences between case proxy and control proxy
measures would be to some extent indicative of a reporting bias attributable to the
fact of death. There is in fact little indication of bias in the reporting of this question
between case and control proxies with respect to Social Security registration.
In considering data regarding any time spent in prison, similar expectations apply: all
men who have spent time in prison should be recorded as having done so in Police
records and this should be reflected in questionnaire reports of having had a prison
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stay. However, it is not certain that proxies would be aware of all prison stays, since
the index may choose to try and hide these occurrences if possible, and for similar
reasons, indexes may choose to lie about such events in interviews. There is also the
possibility of misinterpretation of the questions, whereby a very short stay which
results in a police record is not acknowledged by respondents as requiring a positive
answer to the questionnaire item. Therefore it is anticipated that sensitivity will be
below 100%. The results are in accordance with this supposition, with sensitivity
values for all respondents being less than 100%. However, if a person has not spent
time in prison, it is unlikely that they or their proxies will answer that they have, so
the logical expectation is for specificity to approach 100% provided that both
questionnaire data and external data are complete. This is indeed what is observed.
There is little variation between control and control proxy sensitivity or specificity,
indicating that proxies are as valid as controls with respect to reporting this question,
a finding supported by the similar magnitude of the ORs obtained using control
proxy versus control data. Case and control proxy reports of this question are similar
with respect to police records, in terms of the magnitude of the observed O~
sensitivity and in particular, specificity, suggesting that case proxies are similarly
valid for this question and there is little reporting bias attributable to the fact of death
of the index.
The external data on Narcology Dispensary registration captures all those who have
been registered at the Narcology Dispensary for help or advice for an alcohol
problem, and accordingly should be related to questionnaire reports of having
received professional help or advice for an alcohol problem. It is indeed observed
that the ORs are substantial and similar for controls and control proxies, but lower
than those observed for police and social security data. All those who are registered
at narcology should report having obtained professional help; therefore sensitivity
should be 100010,although not all those who have received professional help will be
registered since professional help can be obtained elsewhere. Therefore specificity
may logically be less than 100%. We would therefore expect sensitivity to be greater
than specificity for this question, whereby a smaller proportion of those registered
fail to report receiving professional help than the proportion of those not registered
who do report receiving professional help. However, this is not observed: around
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30% of those who are registered at narcology do not report having received
professional help, and more than 10% of those who are not registered report having
received professional help. These fmdings are more revealing of the type of service
provided by narcology and its population coverage, than of the quality of proxy
responses with respect to these data, although it is also possible that stigma
associated with registration at the Narcology Dispensary could affect index and
proxy reporting of the relevant question, with implications for both sensitivity (likely
to be decreased) and specificity (likely to be increased). However, the similarity of
sensitivity, specificity and ORs obtained using control and control proxy data
suggests that proxy respondents are reporting in a similar way to controls in
answering this question.
There is little difference observed between case and control proxy sensitivity or
specificity, which is reflected in the ORs, whose point estimates differ but whose
confidence intervals overlap almost entirely.
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Table 6.3 Association of questionnaire variables with extemal data illustrated by
odds ratios, and by sensitivity/specificity of the questionnaire to
predict the extemal data registration where appropriate
Questionnaire
Item Respondent
y n Sensi-
tivity
Speclf- OR (95% Cl)
iclty
Extemal data: Social Security registration
Is he registered Control y 49 22 0.94 0.98 791.4
disabled? (index) n 3 1066 (101.9,6145.0)
Control proxy y 49 22 0.94 0.98 791.4
n 3 1066 (101.9,6145.0)
Case proxy y 310 64 0.97 0.93 557.0
n 8 920 (126.6,2452.0)
Extemal data: Police records
Has he ever been Control y 41 10 0.63 0.99 181.9
in any kind of (index) n 24 1065 (59.5,556.3)
prison?
Control proxy 38 12 0.67 0.99y 177.8
n 19 1067 (58.9,537.3)
Case proxy y 162 16 0.72 0.99 169.7
n 63 1056 (68.4,421.1 )
Extemal data: Narcology Dispensary registration
Has he ever had Control
help or advice (index)
from a doctor, -----------------------
narcologist, social Control proxy
y,orker or some
other professional-----------------------
for an alcohol Case proxy
problem?
y 29 133 0.64 0.88 13.1 (6.7,25.5)
n 16 962
Y 28 138 0.65 0.87 12.9 (6.5,25.4)
n 15 950
y 148 253 0.69 0.76 7.4 (5.2,10.5)
n 65 821
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6.3.3 Agreement between questionnaire derived data and external data
according to attributes of the index-proxy relationship
It is encouraging that the associations observed with external data when using
questionnaire data from control proxies are very similar to those observed when
using control data, and there is little indication of case/control bias in proxy reporting
of these items. By repeating this previous analysis using subsets of the data defined
by attributes of the index-proxy relationship, it is possible to investigate whether
these associations are altered when the choice of proxy is further restricted to those
who may be expected to more accurately report index behaviour.
'/s the subject registered as disabled' and Social Security data
Examination of the agreement between questionnaire data on whether the index is
registered as disabled with external Social Security data on disability among subsets
restricted by attributes of the index-proxy relationship is presented in Table 6.4. The
very small number of subjects who are registered as disabled but reported not to be in
the whole sample, and the even smaller number in the restricted subsets makes
interpretation of these results difficult, since the precision of the findings is poor and
point estimates are greatly affected by very minor changes in distribution of
responses in the discordant cells of the contingency tables.
Overall it appears that restricting these data by attributes of the index-proxy
relationship makes little difference to the results obtained in terms of sensitivity and
specificity, and does not appear to affect the validity of proxy responses for this very
objective question, other than weak evidence of a difference in the strength of
association in control households where the proxy is the spouse (subset4) for both
index and proxy respondents. This is in the opposite direction to that anticipated,
whereby spouses as proxies are less likely to answer affirmatively where the index is
registered disabled than the whole group, as indicated by lower sensitivity, and a
correspondingly lower OR
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Table 6.4 Association of questionnaire item 'Is he registered disabled' with
Social Security registration by respondent and subsef
Respondent Subset y n Sensi- Speci- OR (95% Cl)
tivity ficity
Control All y 49 22 0.94 0.98 791.4 (101.9,6145.0)
(index) n 3 1,066
Subset 1 y 45 21 0.94 0.98 700.0 (92.1,5319.0)
n 3 980
Subset 2 y 41 20 0.93 0.98 617.1 (83.1,4580.0)
n 3 903
Subset 3 y 46 20 0.94 0.98 747.5 (93.8,5956.0)
n 3 975
Subset4 y 30 20 0.91 0.98 465.5 (73.3,2957.0)
n 3 931
Control All y 49 22 0.94 0.98 791.4 (101.9,6145.0)
proxy n 3 1,066
Subset 1 y 45 22 0.94 0.98 667.5 (90.7,4914.0)
n 3 979
Subset 2 y 41 20 0.93 0.98 617.1 (83.1,4580.0)
n 3 903
Subset 3 y 46 20 0.94 0.98 747.5 (93.8,5956.0)
n 3 975
Subset4 y 30 21 0.91 0.98 442.9 (71.6,2739.0)
n 3 930
case proxy All y 310 64 0.97 0.93 557.0 (126.6,2452.0)
n 8 920
Subset 1 y 273 54 0.98 0.94 666.5 (117.8,3772.0)
n 6 791
Subset2 y 270 53 0.98 0.93 718.3 (109.8,4699.0)
n 5 705
Subset 3 y 292 58 0.97 0.93 508.5 (114.0,2267.0)
n 8 808
Subset4 y 202 41 0.98 0.93 661.4 (82.8,5282.0)
n 4 537
Cl Subset 1 = duration of index-proxy cohabitation at least S years; subset 2 = 'good' or 'extremely
good' self-reported proxy knowledge of index; subset 3 = proxy-index contact at least daily; subset 4
== proxy was wife/girlfriend/partner (spouse).
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'Has the subject ever been in any kind of prison?' and Police data
Examination of the agreement between questionnaire-derived data on whether the
index has ever had a prison stay with external Police records of a prison stay in
subsets restricted by attributes of the index-proxy relationship is presented in Table
6.5. Specificity is high and unchanged for all types of respondent in all subsets.
Sensitivity is also almost unchanged, with the exception of case proxy data in subset
4. It appears that when considering only cases whose proxy is their wife, girlfriend or
partner, those cases possessing a police record are less likely to be reported to have
had one or more prison stay by their proxy. This tendency is supported by the 95%
confidence interval for specificity, which is 0.54 - 0.74.
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Table 6.5 Association of questionnaire item Has he ever spent time in any kind
of prison reported by controls, control proxies and case proxies, and
Police data regarding prison stays by subsef
Resoondent Subset v n sensitivity soecificitv OR (95% Cl)
Control All v 41 10 0.63 0.99 181.9 (59.5,556.3)
(index) n 24 1.065 ...._._-_.__ .-
Subset 1 v 33 7 0.59 0.99 202.1 (57.7,707.6)
n 23 986
Subset 2 v 34 9 0.64 0.99 179.9 (53.9,601.1 )
n 19 905
Subset 3 v 41 8 0.64 0.99 216.6 (62.7,747.9)
n 23 972
Subset4 v 32 9 0.65 0.99 193.7 (56.3,666.4)
n 17 926
Control All v 38 12 0.67 0.99 177.8 (58.9,537.3)
proxy n 19 1.067
Subset 1 v 32 8 0.64 0.99 219.6 (61.5,783.4)
n 18 988
Subset 2 v 31 11 0.69 0.99 182.8 (54.3,615.4)
n 14 908
Subset 3 v 37 11 0.66 0.99 172.3 (55.3,536.2)
n 19 973
Subset4 v 29 11 0.66 0.99 162.9 (50.5,525.8)
n 15 927
Case proxy All v 162 16 0.72 0.99 169.7 (68.4,421.1 )
n 63 1.056
Subset 1 v 123 14 0.74 0.99 192.5 (69.0,536.8)
n 43 942
Subset2 y 125 13 0.74 0.98 190.3 (66.0,548.9)
n 43 851
Subset3 y 142 13 0.72 0.99 185.5 (68.1,504.9)
n 56 951
Subset4 y 65 2 0.64 1.00 613.0 (64.1,5,865.0)
n 36 679
d Subset I = duration of index-proxy cohabitation at least 5 years; subset 2 = 'good' or 'extremely
good' self:.reported proxy knowledge of index; subset 3 = proxy-index contact at least daily; subset 4
= proxy was wife/girlfriend/partner (spouse).
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'Has the subject ever had help or advice from a doctor, narcologist, social
worker or some other professional for an alcohol problem?', and Narcology
Dispensary registration
When examining the agreement between this questionnaire item and Narcology
Dispensary registration among subsets restricted by attributes of the index-proxy
relationship, a few notable differences emerge (Table 6.6). For all types of
respondent, specificity estimates for this question are almost unchanged in any
subset, indicating that the number of false positives is not reduced by restricting to
certain households. Sensitivity estimates show very slight increases which in most
occurrences are so small as to be disregarded, although there are some exceptions.
Among indexes (controls) for whom the proxy reports good or extremely good
knowledge of the index (subset 2) and to a lesser extent, for indexes for whom the
proxies are only spouses (subset 4) there is a lower proportion of false negatives.
This is driven by a small change in absolute numbers, since the overall number of
controls registered at the Narcology Dispensary is small. The precision of these
estimates is therefore poor. The ORs for the overall association between question
L36 reported by the index and Narcology Dispensary registration reflect these
fmdings, whereby the magnitude of the association is larger when using subset 2 and
especially subset 4, although the possibility that these observed differences have
arisen by chance cannot be excluded. These results are broadly mirrored in the
control proxy data, which reinforces the findings of the previous section, providing
evidence of lack of bias in the use of a proxy versus the index. When using spouses
(subset 4), however, the magnitude of the point estimate of the OR obtained when
using proxy data is notably higher than when using index data, indicating that
spouses are more likely to report the index having received professional help for an
alcohol problem than the indexes on whom they are reporting.
This pattern of proxy reporting is broadly observed within case proxy data.
Examining proxies who are spouse of the index, an increase in the validity of proxy
responses is observed. An improvement in the association between questionnaire and
external data is not detected when restricting to those households for which proxies
report 'very good' or 'extremely good' knowledge of the index (subset 2), but there
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is a weak suggestion that those who have cohabited with the index for at least 5 years
(subset 1) provide slightly more valid responses than the unrestricted dataset.
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Table 6.6 Association of questionnaire item L36 (Has the subject ever had help
or advice from a doctor, narcologist, social worker or some other
professional for an alcohol problem?J and Narcology Dispensary
registration by respondent and subsaf
Resoondent Subset v n sensitivity soecificitv OR (95% Cl)
Control All v 29 133 0.64 0.88 13.1 (6.7,25.5)
(index) n 16 962
Subset 1 y 25 127 0.66 0.87 13.4 (6.5,27.6)
n 13 884
Subset 2 y 28 115 0.72 0.88 18.0 (8.4,38.8)
n 11 813
Subset 3 y 28 121 0.65 0.88 13.6 (6.8,27.0)
n 15 880
Subset4 y 21 123 0.68 0.87 14.2 (6.3,31.8)
n 10 830
Control All y 28 138 0.65 0.87 12.9 (6.5,25.4)
proxy n 15 950
Subset 1 y 24 133 0.65 0.87 12.1 (5.9,25.1)
n 13 874
Subset 2 y 27 118 0.71 0.87 16.7 (7.8,36.1)
n 11 805
Subset 3 y 27 129 0.66 0.87 12.9 (6.4,26.1)
n 14 865
Subset4 y 22 130 0.76 0.86 19.8 (8.0,49.2)
n 7 819
Case proxy All v 148 253 0.69 0.76 7.4 (5.2,10.5)
n 65 821
Subset 1 V 135 221 0.73 0.76 8.5 (5.8,12.6)
n 51 712
Subset2 V 120 188 0.69 0.78 8.0 (5.4,11.9)
n 53 667
Subset 3 V 124 220 0.70 0.78 7.9 (5.4,11.6)
n 54 758
Subset4 V 77 170 0.77 0.75 10.1 (5.9,17.3)
n 23 513
• Subset I = duration of index-proxy cohabitation at least S years; subset 2 = 'good' or 'extremely
good' self-reported proxy knowledge of index; subset 3 = proxy-index contact at least daily; subset 4
= proxy was wife/girlfriend/partner (spouse).
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6.3.4 Can narcology data be used to validate other alcohol-related
questions?
In addition to the question on whether the subject has received professional help or
advice for an alcohol problem in the past year (L36), the Izhevsk Family Study asked
a large number of other questions relating to alcohol use, some of which were
indicators of hazardous drinking, as described in Chapter 3 and Chapter 4. A priori,
we would expect other reports of hazardous drinking to be related to Narcology
Dispensary registration, which captures all those who have been registered at the
Narcology Dispensary for help or advice for an alcohol problem. It is therefore of
interest to explore whether questions providing reports of hazardous drinking
behaviour are associated with Narcology Dispensary registration in cases and
controls, an external indicator of hazardous drinking, in a similar way to question
L36.
Of the large number of variables available relating to alcohol use, two questions
emerged as particularly important indicators of hazardous drinking in mortality
analyses carried out on the full dataset and on this basis have been selected for
further exploration here. These are the questions relating to consumption of
surrogates in the past year (L4), and whether the subject has been on zapoi in the past
year (L25).
Not everyone who has an alcohol problem is expected to be registered at the
Narcology Dispensary, and not everyone who is registered is expected to answer
affirmatively to all questions about aspects of hazardous drinking behaviour.
Specifically, the questions on surrogate use and zapoi ask about very different
aspects of alcohol-related behaviour to question L36: they are not attempting to
measure the same thing as the external data on Narcology Dispensary registration,
which captures those who are registered for any alcohol problem rather than
supplying behaviour-specific information. Therefore sensitivity and specificity are
not appropriate measures to quantify the relationships between questionnaire data
and external data. However, the strength of association (OR) is of interest (Table
6.7).
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Table 6.7 Association of questionnaire items 'Has he ever used surrogates in
the past year?' and 'Has he been on zapoi in the past year?' with
Narcology Dispensary registration by respondent.
Questionnaire item Respondent y n OR(95%CI)
Has he drunk surrogates in the Control (index) y 14 59 7.9 (3.9, 15.9)
past year? n 31 1036.----
Control proxy y 14 78 6.4 (3.2, 12.9)
n 28 1005
Case proxy y 151 375 4.7 (3.3,6.6)
n 59 687
Has he been on zapoi in the Control (index) y 14 71 7.5 (3.6, 15.4)
past year? n 23 873
Control proxy y 16 106 6.0 (3.0,12.1)
n 21 841
Case proxy y 138 377 3.5 (2.5, 4.9)
n 63 605
For both questions examined here, the pattern observed when comparing the
questionnaire item with Narcology Dispensary registration is close to expectations
for control and control proxy data. A tendency is observed for proxies to slightly
over-report the prevalence, on aggregate, of the index drinking surrogates in the past
year and of having been on zapoi in the past year, compared with the index
themselves. This is reflected in the lower OR obtained when using control proxy
data. Overall however, the similarity of the results obtained when using control
versus control proxy data, suggests that control proxies tend to report these
behaviours accurately compared with the controls themselves. It appears, therefore,
that Narcology Dispensary registration may also be used to validate proxy reports of
other types of hazardous drinking among controls, by comparing associations with
those obtained from index respondents.
For case proxy data, however, both ORs are substantially (although not statistically)
weaker among case proxies than control proxies, suggesting that case proxies are less
valid at reporting surrogate use and having been on zapoi with respect to Narcology
Dispensary registration than control proxies. However, rather than these differences
revealing a bias in the way case and control proxies report these questions, they may
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be explained by different behavioural patterns among cases and controls with respect
to alcohol consumption.
The differences between fmdings for cases and controls may be a reflection of the
fact that alcohol consumption is closely related to mortality. Those controls who are
registered at the Narcology Dispensary may be so for reasons relating to less extreme
alcohol use than cases, or put another way, those subjects who are registered at the
Narcology Dispensary because of extreme alcohol consumption behaviours are most
likely to become cases. Correspondingly, reporting of these two behaviours will
differ according to the extent of problem drinking, which is likely to be more
extreme among cases than controls. Differences between case proxy and control
proxy responses in this context cannot inform about case-control bias in the validity
of proxy responses where the questions being examined are related to mortality.
6.4 Discussion
The results in this chapter indicate that there is an association between external data
sources and self-reports of related questionnaire items where these are attempting to
measure the same thing. This enables the use of these external data sources to
validate proxy responses to these same questions using the whole analytic dataset,
between case and control proxies in order to explore case-control bias in proxy
reports of these questions and, finally, in subsets defined by the characteristics of the
index-proxy relationship.
Do proxies provide valid responses to questionnaire items with respect to
extemal data sources?
Based on the analyses presented here, it is possible to conclude that proxy
respondents appear in general to provide valid responses to questions on receiving
professional help or advice for alcohol problems, on registration of disability, and on
prison stays, when these responses are examined with respect to appropriate external
data records. These conclusions have been drawn by comparing the pattern of
associations between control proxy reports and external data with those associations
between index (control) reports and external data. An obvious limitation of this
method is that control reports are not themselves assumed to accurately represent
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true behaviour or events. However, given that in the absence of a gold standard,
index reports are often assumed to be the best source of data, this method addresses
the issue of whether proxies are as good as these preferred respondents in this
context.
Since Social Security registration is concerned with receipt of money, it is
unsurprising that there is a high correlation between reporting of disability
registration and Social Security registration. However, the sensitivity observed for
the question on prison stays as predictive of a Police record of the same is not
particularly high. This may be attributable to the fact that this is an area which may
be considered taboo and hence may be concealed by the index. It is also possible that
very short stays in prison (the exact duration of which are not recorded in these data),
which do result in an official Police record, are not considered to be a prison stay by
respondents, but rather to be an encounter with the police. In this case, these two data
sources may not be measuring exactly the same thing, so any measure of agreement
is immediately compromised, regardless of data quality.
The low sensitivity obtained for control and control proxy respondents for the
question 'Has the subject ever had help or advice from a doctor, narcologist, social
worker or some other professional for an alcohol problem?' and Narcology
Dispensary registration may reflect peculiarities in the representativeness of
Narcology Dispensary registration, whereby a number of index subjects who have
received such help or advice have done so from sources other than the narcology
service. There may be cultural stigma associated with registration at the Narcology
Dispensary, whereby respondents may not wish to admit to the subject having
received professional help or advice for an alcohol problem. This would lead to a
relative decrease in the prevalence of reporting ofNarcology Dispensary registration.
Alternatively, there may be issues with the comprehension of this question, whereby
brief or unsolicited advice may not be considered or remembered when answering
the questionnaire item, although these events will have resulted in Narcology
Dispensary registration.
Overall, proxy respondents m the unrestricted dataset appear to provide valid
responses to questionnaire items with respect to external data, when examined
alongside self-reports of the same questions.
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Is there case-control bias in the reporting of these questionnaire items?
Examination of results obtained using case proxy data is informative about whether
there is case/control bias in proxy reporting of these questions with respect to
external data sources. Although little statistical difference is observed between
estimates of effect obtained using control proxy and case proxy data, some small
differences in sensitivity and specificity are observed. This firstly reflects the slightly
higher prevalence of each of these items among cases, but also suggests minor case-
control bias in proxy reporting of these questions.
It is possible that some men may wish to conceal their status as disabled from their
proxies for reasons of financial control within the household, embarrassment or other
reasons. This would apply to both types of index. However, the severity of disability,
where it arises, could plausibly be greater among cases. The consequences of this for
measures of validity examined here are twofold: where the proxy is guessing the
response to the question on disability registration rather than being in possession of
the facts, the observed higher sensitivity in cases could plausibly arise because case
indexes are less able to conceal their disabilities than controls, or alternatively, cases
appear to proxies to have a disability that would lead to registration, even where this
is not the case.
Bias in prison stay items may be explained in a similar way. The nature of offences
committed by controls may be more likely to be minor offences than those
committed by cases. Such offences would result in having a Police record of having
spent time in prison, but this may have been of such brevity that the control/control
proxy would not consider it a prison 'stay'. This would lead to the higher observed
sensitivity among cases. Additionally, shorter prison stays of a day or less would be
more easily concealed than longer stays by indexes who wished to do so, and these
indexes would plausibly be more likely to be controls.
Finally, the clear difference in the association between case proxy and
control/control proxy reports of having had help or advice for an alcohol problem
and Narcology Dispensary registration may be explained in terms of the last results
presented in the previous section: this question addresses behaviour which is related
to mortality. Case proxies have higher levels of hazardous drinking behaviours, and
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hence there are simply more cases proxies who answer in the affirmative to the
questionnaire item, inevitably leading to higher sensitivity and lower specificity.
In summary, there are small but observable differences in the observed associations
between case and control proxy questionnaire items and external data sources.
Generally, these can be attributed to differences in behaviours and characteristics of
indexes, rather than a case/control bias in proxies responses to these questions.
Is validity affected by the choice of proxy respondent?
Examination of these associations among defmed by characteristics of the index-
proxy relationship revealed whether choice of proxy has any impact on the validity
of proxy responses, with respect to external data.
Apart from a few exceptions, restriction of the analyses to subsets defmed by
attributes of the index-proxy relationship does not substantially alter the validity of
control proxies, when compared with the whole sample, although there is -
inevitably - a tendency for slightly increased sensitivity in these nested subsets.
There is some suggestion that subset 4 consists of proxy respondents who provide
slightly more, although sometimes less, valid responses to the questions examined
here. It is intuitive that proxies who are the wife, girlfriend or partner of the index
would have good knowledge of the index's behaviour and therefore be in a strong
position to provide valid responses. This is in line with the findings of the literature
review in Chapter 1, which established that there is a general consensus in the
literature that spouses make the best proxies. Apart from some weak evidence that
proxies who report 'very good' or 'extremely good' knowledge of the index (subset
2) also provide slightly more valid responses, any positive effect of restricting by
other index-proxy attributes is rather less convincing, and appears to depend on the
specific question being examined and the type of index (case or control).
It is possible to hypothesise why proxies in subset 4 appear to provide more or less
valid responses on a question by question basis. Beginning with items related to
disability registration, it is surprising that spouses do not appear to be better informed
of this official status than other types of proxy. However, examination of the raw
data reveals that the number of discordant pairs is almost unchanged in this group
compared with the whole sample, and the changes in sensitivity and the OR obtained
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are largely driven by substantial changes in the demoninators of these measures
relative to the numerators: thus this observation is to some extent artefactual. It is
notable that in subset 4 (spouses only) for cases, the index is less likely to be reported
to have been in prison. This may be because spouses are somehow more badly
informed than other proxies about these events. However, far more likely is that this
is a reflection of the nature of offences committed by those who have spouses. Cases
who have a spouse may be likely to commit more minor offences than men who do
not have spouses, leading, as discussed above, to the existence of a Police record on
the basis of an event that does not lead to an affirmative questionnaire response by
the proxy. Finally, consideration of the agreement between the question 'Has the
subject ever had help or advice from a doctor, narcologist, social worker or some
other professional for an alcohol problem?' and Narcology Dispensary registration
reveals that there is improvement in proxy validity, indicated by higher sensitivity
and a correspondingly higher OR, when only using spouses (subset 4) in both case
and control households. This supports an argument for using spouses as proxies, in
preference to even the index themselves, as the most valid, respondent type.
It is interesting that in the examination of subsets, the results obtained when using
control proxy responses are very similar to those obtained when using self-reported
control data. This finding suggests that the index-proxy relationship attributes that
are associated with more valid proxy responses also affect the type of index being
examined within these subsets, so that they themselves also provide more valid data.
This is an important finding: it suggests that differences observed are as much a
reflection of the types of men who have a spouse, as it is a reflection of the ability of
these spouses to report on the index; it is logical to assume that the proxy available
for interview is not random, but is a function of characteristics of the index.
Since the subsets being examined are all nested within the larger sample, it is
plausible that variations observed in the apparent validity of proxy responses are
attributable to comparing non-independent samples. Ideally, each subset could be
compared with its inverse, a sample comprising those not in that subset. However,
the small numbers of observations in some cells preclude this approach, as the
findings would not be sufficiently robust to be informative. Subset 4 in particular
(spouses only) for which the most convincing evidence ofa difference in reporting is
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observed is substantially smaller in size than the other subsets examined. The bigger
difference observed in the size of the effects when compared to other, larger, subsets
could be due to the distribution, whereby real but small differences in proxy validity
have greater weighting than similar differences in larger nested subsets when
compared to the whole sample. This could account for the changes observed in
associations when using proxy respondents who had been cohabiting with the index
for at least 5 years (subset 1) and those who reported 'very good' or 'extremely
good' knowledge of the index (subset 2) for the items related to Narcology
Dispensary registration. Whilst avoiding over-interpretation of these small
improvements, it is worth noting that they are not unexpected. The proxy
respondents included in these two subsets could plausibly be expected to be better
able to report index behaviours than other proxies, and with more statistical power,
the findings could emerge to be more convincing.
An examination of the sensitivity and specificity obtained for respondents not in
subset 4 for question L36 and Narcology Dispensary registration helps clarify this
point. The sensitivity for case proxy, control proxy and control respondents not in
subset 4 are 0.63, 0.43 and 0.57 respectively, and the specificities are 0.79, 0.94, 0.93
respectively. It is notable that for all categories, the trends - albeit small - are
opposite for those not in subset 4 to those in subset 4. In particular, the sensitivity for
control proxies is lower for those not in subset 4 than for those in subset 4, and
relative to the whole sample. This supports the finding that those in subset 4
(spouses) may provide more valid responses.
Concluding comments
In conclusion, the results presented in this chapter provide evidence that proxies
provide valid responses to a range of questions with respect to external data sources
measuring the same underlying behaviours and events.
There is some weak evidence of case control bias in the way that proxies report the
question examined in this chapter, but this can be explained to some extent in terms
of inherent behavioural differences between indexes who are cases and those who are
controls, rather than differences in the validity in the proxy reports of these
questions.
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Most strikingly, in line with the consensus in the extant literature, there is evidence
that spouses (subset 4) provide more valid responses. These findings are explored
further using different analytic approaches and a wider range of questions in the
following chapters.
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Chapter 7 Agreement between proxy and index
respondents
What sort of response can be obtained when using proxy respondents in place of the
index themselves? The use of proxy respondents is sometimes inevitable when the
index themselves is not available. Some of the consequent methodological
difficulties introduced when using proxy respondents have been discussed earlier in
this thesis. In this chapter we
turn to using the index as a
Questiomaire data External data
reference against which to
evaluate the validity of proxy
responses. As described in the
previous chapter and Chapter 1,
a number of studies have
attempted to quantitatively
address the issue of whether
proxy respondents are valid
substitutes for an index subject,
but no defmitive 'answer' has been achieved to date. In this chapter, the unique
dataset obtained from the Izhevsk Family Study which comprises a complete set of
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index and proxy reports for a large number of controls will be used to empirically
investigate the question of what sort of response can be obtained relative to the index
when using a proxy, sometimes the only available choice, and how this is affected by
characteristics of the index-proxy relationship of the formal index-proxy relationship.
Where discrepancies in reporting between index and proxy are identified, the
directionality of rnisclassification by proxies is evaluated.
7.1 Summary of chapter contents
This chapter assesses the agreement of proxy reports with the index report among
controls from the Izhevsk Family Study, focusing on questions about alcohol use,
and also considering questions on tobacco use, socioeconomic factors and three
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health questions. By repeating the analyses on restricted groups of respondents,
defined by attributes of the index-proxy relationship, this chapter then explores
whether these attributes affect agreement of proxy responses. Finally, an evaluation
of direction of misclassification in the proxy relative to the index response is
conducted.
7.2 Background
There are instances in observational research in which there is no option but to use
proxies. As described above, there are a number of approaches to the challenge of
assessing whether proxy responses are valid. One of these is to compare proxy
questionnaire responses with responses obtained from the index themselves. Indexes
are of course themselves subject to biases; there is ongoing extensive debate on the
validity of self-reports of alcohol consumption and other behaviourS(49.S1,S3,S4,S6,S7,137).
The purpose of this chapter is not to enter into that debate, but rather, to provide an
answer to the question: what sort of response can be obtained from proxy
respondents when they are used in place of the index? This is the central question
raised by the obligate use of proxies in any case-control study where the case has
died or is unable to respond for whatever reason.
It is well-established that indexes themselves are a fallible source of data, especially
for alcohol-related questions(SO).Index responses may be influenced by a wide range
of factors including forgetfulness, embarrassment, shame, or at the other end of the
spectrum a desire to enhance their image or gain access to resources by painting a
biased picture of their behaviour or situation(49). These factors will vary across
members of a study population, leading to inconsistency in terms of the relative
under/over reporting by the index compared with proxy reports.
Having previously highlighted the importance of alcohol use as an exposure in the
Russian mortality crisis and for the Izhevsk Family Study, in this chapter, the focus
will continue to be on alcohol-related questionnaire variables. There is a literature on
the validity of proxy responses with respect to alcohol use within which it is
generally suggested that proxies may overestimate alcohol consumption relative to
the index (see Chapter 1). Additionally, a range of questions relating to tobacco use,
health and socioeconomic factors will be again considered.
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As in the previous chapter, the analyses carried out will be repeated on a reduced
portion of the dataset, on samples defmed by characteristics of the index-proxy
relationship and by the formal index-proxy relationship. This approach is being used
to triangulate and extend the findings from the previous chapter regarding whether
such attributes of the index-proxy relationship affect the validity of proxy responses.
7.3 Methods
The methods used to evaluate the quality of proxy responses with respect to index
data are described in more detail in Chapter 5
In this chapter, Cohen's kappa coefficient, weighted or unweighted as appropriate, is
used to initially assess the level of agreement beyond that expected by chance alone
between index and proxy reports of questions relating to alcohol use, tobacco use and
a selection of other exposures among control households for non-missing data. All
non-nested questions (i.e. not asked based on responses to previous questions) were
examined. The strengths and weaknesses of Cohen's kappa coefficient are discussed
in Chapter 5. The distribution of responses by informant type was obtained using
simple cross-tabulations in order to aid interpretation of kappa coefficients. Analyses
were repeated restricting to subsets defined by attributes of the index-proxy
relationship as described in Chapter 4f. Agreement was interpreted in accordance
with the scheme developed by Landis and Koch(67):<0, poor; 0.0~.20, slight; 0.21-
0.40, fair; 0.41-0.60, moderate; 0.61-0.80, substantial; >0.8, almost perfect.
One of the issues of particular interest in the context of the Izhevsk study was how
far control proxies over- or under-estimated exposures relative to the control.
McNemar's test was used to evaluate the directionality of discordance between
observers. This chi-squared statistic was based on the proportion of discordant pairs,
whereby all discordant pairs of observations were grouped according to the direction
of their disagreement (proxy over- or under- reporting relative to the control). The
(Subset I = duration of index-proxy cohabitation at least 5 years; subset 2 = 'good' or 'extremely
good' self-reported proxy knowledge of index; subset 3 = proxy-index contact at least daily; subset 4
= proxy was wife/girlfriend/partner (spouse).
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magnitude of the chi-squared statistic and its p value obtained on 1 degree of
freedom were used to interpret whether or not the directionality of disagreement
could have arisen due to chance.
In order to formally evaluate the relative strength of index-proxy agreement in the
subsets, log-linear models after Agresti of the difference in agreement between
classes of rater pairs were fit to the data(128),comparing those index-proxy pairs
within each subset to all other respondents. The magnitude and significance of the
derived parameter representing the difference in agreement between index-proxy
pairs included versus excluded from any particular subset, t, was then examined for
each question (e.g. pairs included in subset 1 compared with pairs not included in
subset 1). By then obtaining z scores for t (r/standard error), the normalised t
coefficients were displayed on a quantile-quantile plot in order to visually examine
which of the r/standard error values lay outside the range expected under the
assumption of a normal distribution.
In order to assess whether there was a tendency for directionality in the difference in
agreement for any particular subset, a sign test to assess the proportion of t
coefficients which were above, versus below, the null value of 0 (representing no
difference between groups) was carried out over all questions. Since the sign test is
carried out on a number of t coefficients obtained from the same individuals over a
selection of questions, the coefficients are not independent, invalidating the sign test.
This measure is, however, useful as an indication of presence or absence of a
tendency for one set of pairs of raters to exhibit greater agreement than the other.
7.4 Results
As described in Chapter 4, for 9()oA,of control households in which a proxy interview
was obtained, a control interview was also successfully obtained. This resulted in
1580 pairs of index-proxy interviews. After exclusions carried out to ensure quality
of interviews obtained, 1140 index-proxy interview pairs were suitable for analysis.
Table 7.1 displays Cohen's kappa coefficients for index-proxy pairs for each of 44
questions, for the unrestricted sample and for those pairs included in each of the
subsets examined. Results are ordered according to the kappa coefficient obtained for
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the unrestricted sample of 1140 households in which an eligible control and control
proxy interview were obtained. In the table, the threshold between each interpretative
category as prescribed by Landis and Koch(67)is indicated by a solid line. Results are
described below by subject area, beginning with questions related to alcohol use, and
followed by questions related to tobacco use, socioeconomic factors and health
questions.
7.4.1 Index-proxy agreement for alcohol-related variables
When examining the unrestricted sample, none of the 30 questions displayed the
highest level of agreement, corresponding to kappa coefficients in the 'almost
perfect' category (>0.8), nor did any display agreement in the 'slight' or 'poor'
categories (kappa<0.2). The majority of questions fell in the 'moderate' range
(0.4<kappa<0.6), and the rest were distributed between 'substantial' and 'fair'
agreement. Some specific comments follow.
Table 7.1 shows that the highest index-proxy agreement for alcohol use questions
was observed for 5 items whose kappa coefficients were in the range 0.6-0.8,
corresponding to a 'substantial' level of agreement. These questionnaire items
included the queries about the days on which beer, spirits and other alcoholic
substances are usually drunk (rather than quantity consumed), and two items relating
to help for alcohol-related problems, 'Has he ever had help or advice from a doctor,
narcologist, social worker or other health professional for an alcohol problem?', and
'Has he ever been taken to a sobering up centre?'. Of particular interest is the binary
variable describing whether the index ever drinks surrogates, an extreme drinking
behaviour, which was derived from the question about frequency of drinking
surrogates. This question was at the lower end of the 'substantial' agreement range
(kappa = 0.62,95% Cl 0.53 - 0.71).
The majority of questions relating to alcohol use showed kappa coefficients for
agreement beyond that expected by chance alone in the 'moderate' agreement range
0.4-0.6, indicating that in general, proxies can provide reasonably accurate reports of
alcohol use relative to the index. Questions on the maximum and the usual quantity
of beer, wine and spirits consumed fell in this range, although the coefficients for
agreement on the questions relating to spirits were at the lower end of this range
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(kappa = 0.49, 0.46 respectively), whilst those for beer and wine were at the upper
end (kappa = 0.54, 0.58). Conversely, questions asking on which day any of these
drinks are usually consumed all fell at the lower end of this scale (kappa<=0.49). The
question about whether the man had had one or more episodes of zapof in the past
year displayed 'moderate' agreement (kappa = 0.57). A number of other questions
about behaviours indicating hazardous drinking, rather than about consumption itself,
also fell in the 'moderate' range. These included 'Has he been arrested because of
being drunk during the past year', 'How often does he fail to fulfil his work
obligations due to drinking alcohol?', 'How often does he have a hangover?', 'Does
he ever drink alcohol before noon?', 'How often does he become excessively drunk?'
and 'Does he ever drink alone?' Finally, the questions on usual frequency of
consumption of surrogates and wine showed 'moderate' agreement.
Seven of the 30 questions examined showed the lowest agreement, kappa = 0.2-0.4,
corresponding to 'fair' agreement. Questions on whether the man drinks more, less
or about the same now compared to one year or one month in the past exhibited the
lowest of the questions examined. Three of the questions in this section referred to
behaviours which would be likely to occur outside the home and are therefore not
easily observable by proxies. These were 'Does he usually drink alcohol at home or
in other places?', 'Does he ever drink spirits together with either beer or wine at the
same sitting?' and 'Does he ever drink large quantities of spirits without also eating
some food?' Other questions showing 'fair' agreement are those asking about
frequency of going to bed clothed due to being drunk, although it should be noted
that the number of controls responding to this question in the affirmative were again
low, compromising the robustness of the estimate, and the charged question 'How
often does he fail to fulfil his family or personal obligations due to drinking
alcohol?' .
• Zapoi: a period of continuous dnmkenness lasting several days.
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Table 7.1 Cohen's kappa coefficients for agreement between control index and
control proxy for alcohol, tobacco use, socioeconomic factors and
health questions by subsef
Q Question text Welght- All Subset Subset Subset Subset
ad 1 2 3 4
(n= (n= (n= (n= (n=
1140) 1(49) 967) 1(44) 984)
J8 Is he registered disabled? N 0.99 0.99 0.98 0.98 0.99
M1 Is he a current smoker? N 0.95 0.95 0.96 0.95 0.95
E15 What is his marital status? Y 0.96 0.95 0.95 0.96 0.95
F3 Is he in regular paid N 0.88 0.89 0.89 0.88 0.88
employment?
F1 What is his level of y 0.87 0.87 0.88 0.89 0.88
education?
M2 How many years ago did y 0.85 0.87 0.87 0.86 0.88
he stop smoking regularly?
C14 Does his household O'Ml a N 0.85 0.84 0.83 0.86 0.84
car?
L36 Has he ever had help or N 0.79 0.79 0.79 0.78 0.78
advice from a doctor,
narcologist. social 'M>rker
or some other professional
for an alcohol problem?
M3 What does he smoke most y 0.79 0.77 0.81 0.80 0.78
often?
M6 Have his parents ever N 0.76 0.76 0.76 0.75 0.74
smoked?
L38 Has he ever been taken to y 0.72 0.72 0.72 0.72 0.73
a sobering up centre?
L1 How otten is beer usually y 0.65 0.65 0.65 0.65 0.66
drunk?
L3 How otten are spirits y 0.63 0.63 0.63 0.63 0.65
usually drunk?
K1 Has he had any broken N 0.64 0.62 0.68 0.66 0.65
bones in the past year?
II Subset 1 = duration of index-proxy cohabitation at least 5 years; subset 2 = 'good' or 'extremely
good' selt:reported proxy knowledge of index; subset 3 = proxy-index contact at least daily; subset 4
= proxy was wife/girlfriend/partner (spouse).
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Q Question text Weight- All Subset Subset Subset Subset
eel 1 2 3 4
(n= (n= (n= (n= (n=
1140) 1049) 967) 1044) 984)
LB On which day are other Y 0.60 0.60 0.59 0.61 0.60
alcoholic substances
usually drunk?
L20 How often does he fail to N 0.59 0.59 0.62 0.59 0.59
fulfil his YtOrk obligations
due to drinking alcohol?
L13 What is the maximum Y 0.58 0.57 0.58 0.58 0.61
quantity of wine ever drunk
on one occasion?
L25 Has he had one or more N 0.57 0.55 0.57 0.58 0.55
episodes of zapoi in the
past year?
L10 How much wine is usually Y 0.56 0.56 0.57 0.56 0.59
drunk on one occasion?
L12 What is the maximum Y 0.56 0.55 0.55 0.56 0.57
quantity of beer ever drunk
on one occasion?
L4 How often are other Y 0.55 0.55 0.58 0.56 0.54
alcoholic substances
drunk?
L32 Has he been arrested Y 0.55 0.54 0.58 0.53 0.54
because of being drunk
during the past year?
L2 How often is wine usually Y 0.54 0.54 0.55 0.55 0.56
drunk?
M5 How old was he when he Y 0.54 0.53 0.54 0.54 0.56
started smoking regularly?
L9 How much beer is usually y 0.54 0.53 0.53 0.54 0.55
drunk on one occasion?
K2 Does he usually cough in Y 0.51 0.51 0.53 0.51 0.52
themoming?
L18 Does he ever drink alcohol y 0.49 0.50 0.52 0.50 0.52
before noon?
L14 What are the maximum Y 0.49 0.49 0.49 0.49 0.50
quantity of spirits ever
drunk on one occasion?
L6 On which day is wine y 0.49 0.49 0.50 0.49 0.51
usually drunk?
L19 How often does he have a y 0.50 0.49 0.50 0.50 0.51
hangover?
M4 When he smoked, how y 0.49 0.49 0.48 0.49 0.51
many per day was usual?
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Q Question text Welght- All Subset Subset Subset Subset
ad 1 2 3 4
(n= (n= (n= (n= (n=
1140) 1049) 967) 1(44) 984)
L17 How often does he Y 0.47 0.47 0.48 0.47 0.48
become excessively
drunk?
K3 In the past few months, Y 0.48 0.46 0.45 0.47 0.45
could he climb up a flight
up of stairs without
becoming breathless?
L23 Does he ever drink alone? N 0.46 0.45 0.46 0.44 0.47
L11 What quantity of spirits is Y 0.46 0.45 0.46 0.45 0.46
usually drunk on one
occasion?
L7 On which day are spirits Y 0.45 0.44 0.45 0.45 0.46
usually drunk?
L5 On which day is beer y 0.45 0.44 0.44 0.45 0.46
usually drunk?
L24 Does he usually drink y 0.39 0.39 0.39 0.39 0.40
alcohol at home or in other
places?
L16 Does he ever drink large Y 0.38 0.38 0.37 0.39 0.38
quantities of spirits without
also eating some food?
L21 How often does he fail to y 0.38 0.37 0.40 0.37 0.39
fulfil his family or personal
obligations due to drinking
alcohol?
L15 Does he ever drink spirits N 0.38 0.37 0.40 0.38 0.40
together with either beer or
wine at the same sitting?
L22 Does he ever go to sleep N 0.38 0.37 0.39 0.38 0.38
at night without taking his
clothes off because of
being drunk?
L33 Does he currently drink y 0.27 0.29 0.28 0.27 0.29
more, less or about the
same as one year ago?
L34 Does he currently drink y 0.21 0.22 0.21 0.22 0.21
more, less or the same as
one month ago?
The following figure illustrates the range of kappa values with their confidence
intervals for questions on alcohol (Figure 7.1).
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Figure 7.1 Kappa for whole sample and confidence intervals: alcohol questions
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7.4.2 Index-proxy agreement for tobacco use and other exposure variables
As expected, due to fact that these items are asking about potentially less sensitive
behaviours than alcohol-related questions which are therefore less likely to be
concealed, index-proxy agreement for the 14 questions examined in this analysis
show high agreement, with the majority displaying kappa coefficients of 0.85 and
above (,almost perfect' agreement), and the rest displaying 'substantial' or
'moderate' agreement. The question showing highest agreement, 'Is he registered
disabled', has a kappa value of 0.99. The aggregate distribution for this question is
identical for controls and their proxies, and a cross tabulation reveals that there is
only 1 misclassification by each respondent relative to the other. The kappa
coefficients for the four questions on aspects of socioeconomic status are also among
the highest, indicating proxy validity relative to the index: 'What is his marital
status' (kappa = 0.96), 'Is he in regular paid employment' (kappa = 0.88), 'What is
his level of education' (kappa = 0.87) and 'Does his household own a car' (kappa =
0.85). Also displaying 'almost perfect' agreement are two questions relating to the
132
most easily observable aspects of tobacco use, 'Is he a current smoker?' (kappa =
0.95) and 'How many years ago did he stop smoking?' (kappa = 0.85).
Other questions relating to tobacco use show 'substantial' ('What does he smoke
most often?', 'Have his parents ever smoked?') or 'moderate' agreement ('How old
was he when he started smoking regularly?" 'How many per day is/was usual?').
The 3 indicators of health examined were towards the bottom of the range of
agreement. 'Has he broken any bones in the past year?' displayed agreement towards
the lower end of the 'substantial' agreement scale (kappa = 0.64), and the other two
questions both had 'moderate' index-proxy agreement ('Does he usually cough in the
morning?', kappa = 0.54; 'In the past few months, could he climb up a flight of stairs
without becoming breathless?', kappa = 0.48).
The following figure illustrates the range of kappa values with their confidence
intervals for questions on tobacco use, socioeconomic factors and health related
items.
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Figure 7.2 Kappa for whole sample and confidence intervals: tobacco use,
socioeconomic factors, and health related questions
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7.4.3 Restriction to subsets
The kappa coefficients obtained for each question when the data are restricted to
subsets defmed by attributes of the index-proxy relationship are presented in Table
7.1. Examination of these kappa coefficients reveals that each question elicits similar
control-proxy agreement regardless of the characteristics used to defme the subset.
Whilst usually small, certain effects on the index-proxy concordance are observable.
After exclusion of those proxies who had not cohabited with the index for at least 5
years, the pattern of index-proxy agreement was very similar to that observed in the
whole dataset. Subset 2, comprising only those index-proxy pairs for whom the
proxy self-reported 'very good' or 'extremely good' knowledge of the index
displayed better performance than the unrestricted sample for 2 questions: agreement
was slightly better for question Kl, 'Has he broken any bones in the past year?' and
for L32, 'Has he been arrested because of being drunk during the past year'. Subset
3, comprising proxies who report daily contact with the control, and subset 4,
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comprising spouses only, both perform very similarly to the unrestricted sample of
proxies, with almost no evidence of an improvement or deterioration in concordance.
Although formal comparisons of kappa values cannot be undertaken, the following
two figures show the kappa coefficients for each question for each of the subsets
examined. It is clear from Figure 7.3 and Figure 7.4 that the extent of variation
between subsets is low, certainly relative to variation between questions.
It is of note that each of the four subsets constitutes a relatively large proportion of
the unrestricted sample (subset 1 = 92.%, subset 2 = 85%, subset 3 = 92%, subset 4 =
85%). Since the number of excluded individuals is therefore relatively small for each
subset, it is not surprising that even if those excluded individuals perform very
differently from those who are included, the impact on the overall estimate of
excluding these individuals is constrained. This raises the question of how those
individuals not included in the subsets compare with those who are. This question is
addressed using loglinear modeling based on Agresti's approach(128) as described in
Chapter 5.
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7.4.4 Do proxies over or underestimate relative to controls?
In order to evaluate the direction of disagreement, where it occurs, McNemar's test
for homogeneity of discordant pairs was calculated for questions where categories
are ordinal. This chi-squared statistic is based on the proportion of discordant pairs,
and an examination of the distribution of these discordant pairs revealed that whilst
for some questions the direction of disagreement is unclear, for others there is a clear
tendency for proxies to over- or under-report relative to the index, or to report a
particular category more frequently than the control. Table 7.2 and Table 7.3 display
the results of these tests, indicate in which direction disagreement lies ('I' indicates
that the index over-reports relative to the proxy, 'P' indicates that the proxy over-
reports relative to the index), and some comments for the full range of questions
explored.
When responding to questions regarding frequency of drinking alcohol of all types
(Table 7.2), proxies tend to over-report relative to controls. However, when asking
about the usual or maximum quantity of beer and spirits consumed on one occasion,
proxies tend to report consumption of smaller quantities relative to the control. For
almost all the 'indicator' questions about behaviours related to hazardous drinking,
proxies are more likely than controls to report occurrence, or to report more frequent
occurrence of these behaviours. Exceptions are 'How often does he fail to fulfil his
work obligations due to drinking alcohol?' and 'Does he ever drink alone?' for which
there is no overall direction of disagreement. Several of the questions relating to
zapoi were only asked to a nested and much smaller subset of individuals (dependent
on their answers to previous questions) and are difficult to interpret, but proxies were
more likely to report one of more occurrences of zapoi in the past year than controls.
Questions relating to tobacco use (Table 7.3) showed that overall, proxies tended
neither to over-report nor under-report smoking related behaviour, relative to
controls. One exception was that proxies were slightly more likely to say the control
was a never-smoker than an ex-smoker, and had a tendency to report fewer cigarettes
smoked per day than controls, among smokers. Regarding socio-economic factors,
proxies tended to overestimate the control's level of education relative to the control
themselves, and were less likely to report that the household had a car. Other socio-
economic factors showed little directionality in pairwise disagreement. Proxies
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appeared to report that the index had poorer health than the index themselves:
proxies were more likely than controls to report coughing in the morning, and
overestimate how difficult the control fmds it to climb a flight of stairs without
becoming breathless.
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7.4.5 Do attributes of the index-proxy relationship improve agreement?
Having examined overall index-proxy agreement within control households for the
range of selected questions, these data provide an opportunity to extend the analyses
carried out in the previous chapter, and further investigate whether attributes of the
index-proxy relationship affect the observed levels of agreement.
Loglinear modelling, as described earlier and in Chapter 5, was used to formally
assess the difference in index-proxy agreement observed when using proxies
included in subsets compared with proxies excluded from subsets defined by
characteristics of the index-proxy relationship. For each subset, 't coefficients
represent the magnitude of the difference in agreement between types of index-proxy
pairs included and excluded from each subset over a range of questions. These
coefficients are displayed in Table 7.4, along with the p-values for Wald tests of the
null hypothesis that the true value does not significantly differ from O.
It is clear that very few significant results are obtained, with only a handful of 't
coefficients being statistically significant with reference to a critical p value of 0.05.
Application of Bonferonni's correction(138)to this table of multiple statistical tests
results in almost all values emerging as non-significant, using an adjusted critical p-
value ofO.05/(44*4) = 0.0003. In general, no particular pattern is observed by either
question or subset, although there are a small number of results which are of interest.
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Table 7.4 T and p-value for the comparison in agreement distribution of index-
proxy reports, comparing those pairs excluded from each subset with
those included in the subset
Q subset p value subset 2 p value subset 3 p value subset 4 p value
lr 't 't 't
L1 -0.35 0.50 0.35 0.41 -0.45 0.38 -0.20 0.66
L2 -0.29 0.63 -0.95 0.03 -0.30 0.61 -1.22 0.01
L3 -0.62 0.26 0.24 0.55 0.10 0.80
L4 4.17 0.17 -0.63 0.58 0.97 0.54 0.56 0.67
L5 -0.80 0.22 0.41 0.43 -0.20 0.77 -0.88 0.09
L6 -0.20 0.76 0.23 0.66 1.12 0.13 -1 0.01
L7 -0.10 0.89 0.37 0.54 -1.23 0.08 -0.24 0.67
L8 -0.66 0.63 0.75 0.68 -1.83 0.15 -0.28 0.88
L9 -0.27 0.66 0.34 0.45 -0.89 0.08 -0.25 0.60
L10 -0.81 0.21 -0.30 0.57 -1.16 0.14 -1.00 0.08
L11 0.05 0.93 -1.10 0.02 -0.92 0.10 -0.01 0.98
L12 -0.70 0.23 -0.36 0.50 -0.73 0.25 -0.56 0.25
L13 -1.18 0.11 0.23 0.69 0.15 0.87 -1.12 0.15
L14 -0.10 0.87 -0.30 0.51 0.16 0.79 -0.31 0.53
L15 0.39 0.49 -0.07 0.87 0.34 0.56 -0.42 0.39
L16 0.31 0.68 -0.33 0.53 -0.26 0.75 -0.26 0.68
L17 -0.50 0.39 -0.30 0.51 0.66 0.34 -0.62 0.19
L18 -0.46 0.46 -0.82 0.07 -0.36 0.55 -0.90 0.06
L19 -0.21 0.71 -0.64 0.14 -0.12 0.85
L20 0.54 0.71 -0.46 0.51 1.40 0.35 0.78 0.37
L21 -0.50 0.70 -1.10 0.08 6.71 0.13 -0.98 0.34
L22 -0.32 0.76 -0.43 0.55 1.12 0.42 -0.61 0.46
L23 0.55 0.37 -0.16 0.72 -0.29 0.50
L24 -0.05 0.92 -0.21 0.59 -0.39 0.33
L25 1.08 0.34 0.67 -0.10 0.95 -0.71 0.41
L32 -0.51 0.58 1.76 0.41 -0.71 0.33
L33 -0.39 0.48 -0.33 0.41 -0.08 0.87 -0.35 0.42
L34 -0.64 0.28 0.12 0.79 -0.75 0.18 -0.04 0.94
L36 -1.11 0.25 0.12 0.88 -0.68 0.59 0.93 0.43
L38 -0.42 0.53 -0.24 0.62 0.25 0.71 -0.14 0.82
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Q subset p value subset 2 p value subset 3 p value subset 4 p value
lt 't 't 't
M1 -5.21 0;00 -0.63 0.62 -2.83 0.03 -1.47 0.20
M2 -1.47 0.40 -1.94 0.17 -3.24 0.06 -3.• O.~
M3 -2.53 0.12 -1.65 0.07 -1.99 0.14 0.17 0.89
M4 0.03 0.97 -0.10 0.85 -1.02 0.14 -0.71 0.14
MS -0.60 0.40 -0.75 0.17 -0.48 0.46 -1.38 ~'.~
I-
M6 -0.47 0.57 -0.02 0.98 -0.54 0.54 -4.81 0.08
E15 - - -0.21 0.92 -4.26 0.09 -1.02 0.62
F1 -0.18 0.81 -0.87 0.12 -2.52 0.00 -0.59 0.34
C14 - - - - - - - -
F3 -1.15 0.39 -1.40 0.16 -2.37 0.29 -0.80 0.45
J8 - - - - - - - -
K1 1.18 0.58 -1.33 0.15 -1.74 0.24 -0.58 0.55
K2 -0.44 0.50 -0.33 0.51 -1.00 0.19 -0.30 0.54
K3 0.64 0.50 1.63 0.04 1.10 0.23 0.06 0.94
Whilst a broad range of absolute values for 't is observed in Table 7.4, most values
fall close to 0, indicating no difference between pairs, and a very small number are
statistically significant, indicating a statistical difference in agreement between pairs.
Quantile-quantile plots of r/standard error were drawn in order to illustrate whether
there is any overall tendency for systematically better or worse agreement between
index-proxy pairs within each subset compared with those excluded from each
subset, and to help identify any interesting outliers. These plots are presented in
Figure 7.5-Figure 7.8.
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Figure 7.5 Quantile-quantile plot of t/siendera error, for comparisons between
pairs of respondents not included versus included in subset t"
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comparing pairs included to pairs excluded falls below 0 (-0.60, 95% Cl -1.08, 0.11),
indicating a very slight tendency for proxies who reported cohabiting with the index
for at least 5 years to agree more closely with their index to those who did not report
cohabiting for at least 5 years. Examination of the values in Table 7.4, and a test of
the binomial proportions of the sign of r, for which the lower boundary of the
confidence interval approaches the null value of 0.5 (0.55-0.83), provide weak
evidence in support of this tendency. The result for question MI is an outlier, with a
z-value (r/standard error) falling far below the expected value in Figure 7.5, so much
so that it has influenced the fitted line away from what is clearly a normal
distribution. This question, 'Is the man a current smoker?' is clearly much better
reported by those proxies included in the subset defmed by the duration of index-
proxy cohabitation relative to the index themselves, than by those proxies excluded
from this subset. Closer examination of the raw data revealed that of those pairs not
m Subset 1 comprises index-proxy pairs for which the proxy reports having cohabited with the index
for at least 5 years
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included in subset 1, only 1 pair was discordant, with the proxy reporting that the
index had never smoked, although the index themselves reported being a ex-smoker.
This particular combination of responses was actually the most frequent among the
discordant pairs within subset 1. If the above graph is replicated excluding question
Ml, then the distribution of values falls very close to the line, indicating no results
outside the expected range.
Figure 7.6 Quantile-quantile plot of Tlstandard error, for comparisons between
pairs of respondents not included versus included in subset ~
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In examination of subset 2, the vast majority of questions appear to be approximately
normally distributed around a mean difference which lies below 0 (-0.36, 95%CI -
0.60, -0.12), indicating a tendency for a difference in index-proxy agreement among
those included and excluded from subset 2. From Table 7.4, it is observed that there
is a slight tendency for 't values to be negative. A confidence interval for a binomial
test of the null hypothesis that the proportion of negative r values is half the total
number of values (0.50-0.80) borders on the null value of 0.5 and has a high upper
n Subset 2 comprises index-proxy pairs for whom the proxy reports 'very good' or 'extremely good'
knowledge of the index
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limit, indicating that those parrs for which the proxy reported 'very good' or
'extremely good' knowledge of the index agree slightly more closely with one
another than those excluded from the subset. One question emerges as an interesting
outlier: there is some indication that the value for question K3, 'In the past few
months, could he climb up a flight up of stairs without becoming breathless?',
providing some evidence that those excluded from the subset actually agree more
closely with their index than those included. It is also noticeably discontinuous from
the question before, LI. Examination of the raw data for this question does not reveal
any particular bias in the distribution of either concordant or discordant pairs,
indicating that once again, it is small variation in the discordant pairs which has
caused this anomalous result.
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Figure 7.7 Quantile-quantile plot of Tlstandard error, for comparisons between
pairs of respondents not included versus included in subset :f>
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Similarly to subset 2, the questions are approximately normally distributed around a
mean slightly below 0 (-0.52, 95% Cl -0.92,-0.l3). From Table 7.4, it can be seen
that values for 1: are quite evenly distributed above and below zero, indicating no
particular tendency - even within the expectations due to chance - for those proxies
reporting at least daily contact with the index to agree more closely with the index to
those reporting less frequent contact. This is clearly confirmed by the confidence
interval for a binomial test of the null hypothesis that the proportion of negative 1:
values is half the total number of values which spans a value of 0.5, indicating no
overall difference in the proportion of values (0.48-0.78). An interesting outlier is the
question on education level of the index, which those included in the subset clearly
report better than those excluded.
o Subset 3 comprises index-proxy pairs for which the proxy reported at least daily contact with the
index
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Figure 7.B Quantile-quantile plot of rlstandard error, for comparisons between
pairs of respondents not included versus included in subset 4
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Finally, within subset 4, the value of r/standard error for the vast majority of
questions here are approximately normally distributed around a mean which falls
almost one standard deviation below 0 (-0.89, 95% Cl -1.18,-0.60), indicating an
overall tendency for spouses to agree more closely with the index than non-spouses.
Table 7.4 suggests that there may be a tendency for spouses to agree more closely
overall with the index than non-spouse proxies, and this is confirmed by a binomial
test of the null hypothesis that the proportion of negative r values is half the total
number of values, which lies clearly above a null result of 0.5 (0.62-0.92).
7.5 Discussion
The current chapter uses index responses to questionnaire items as a reference
against which to validate the responses of proxy informants. Some clear fmdings
have emerged regarding which questions elicit high index-proxy agreement, along
with an indication of the directionality of disagreement, where it arises. This chapter
also provides important insights into which types of proxy provide more valid
responses with respect to index responses.
150
Question type and agreement level
The agreement between index and proxy reports about the same subject varies
widely by question. Whilst it has already been established that proxies can, to some
extent, provide valid responses to questionnaire items, it is clear that specific
attributes of the question being asked, among other factors, also affect index-proxy
agreement.
Some specific fmdings are worthy of discussion. As expected, the questions on
tobacco use and socio-economic factors tend to elicit very high index-proxy
agreement, since these questions are less vulnerable to different interpretation due to
their objective nature, are likely not to require detailed knowledge by the proxy, and
relate to easily observable, or objective, behaviours or characteristics. For example,
the highest index-proxy agreement overall as indicated by kappa was obtained for the
question 'Is he registered disabled?' - an objective, official status, and which elicited
almost unanimous index-proxy agreement. Notably, the one tobacco-related question
which elicited only 'good' agreement asked about quantity of cigarettes smoked,
arguably the question requiring the most detailed knowledge. This is a clear
indication that questions asking about quantity of consumption tend not to be well
reported by proxies.
The application of the methods used in this chapter to index-proxy paired responses
of tobacco use-related questionnaire data and other socioeconomiclhealth items is a
useful approach to validate the appropriateness of these methods for evaluation of
proxy response quality for alcohol-related questionnaire responses. As previously
discussed, smoking is not generally regarded to be as sensitive a subject area as
alcohol, especially among adult males, so reporting of tobacco use is likely to be free
of some of the biases we would anticipate encountering with respect to alcohol
reporting(49.S1,S3.S7).The fmdings presented here inspire confidence in the methods, as
the kappa coefficients for agreement are generally in accordance with what is
expected given the findings of the literature review in Chapter 1, and indicate that
proxies can be valid respondents under certain conditions. These findings suggest
that where validity is found to be poor in the investigation of agreement for alcohol-
related questions, that this is an indication of those specific questions eliciting poor
agreement, rather than being a general weakness in the use of proxies.
151
The few questions relating to alcohol showing particularly high index-proxy
agreement include those asking on which day beer, wine and spirits are consumed,
whether surrogates are ever consumed, and two questions about professional help for
an alcohol problem. It could be argued that these are particularly easy for proxies to
observe, all relating to broad behaviour patterns, and not requiring detailed
knowledge of the index's behaviour. The latter three questions refer to quite extreme
behaviours or events related to hazardous drinking in the index, and as alluded to in
Chapter 6, the observed agreement is heavily weighted by the large number of
agreements on negative responses.
The questions on alcohol use which show the lowest agreement were expected to
relate to behaviours which are not easily observable by the proxy, which require
detailed knowledge of specific behaviours, or which are very subjective. Indeed. the
more subjective questions in these data elicit the lowest agreement. For example, the
question 'How often does he fail to fulfill his family or personal obligations due to
drinking alcohol?' is one which could plausibly draw quite different responses from
an index and a proxy, due to their subjective assessment of events and interpretation
of the question. Question L24. about the place where the man drinks alcohol, is a
good example of a question about a behaviour which is difficult for proxies to
observe since it occurs, by definition, away from home, hence the poor individual-
level agreement in the whole dataset and for all subsets examined. The same applies
to the question 'Does he ever drink spirits together with either beer or wine at the
same sitting?' - where once again the proxy is unlikely to be in a position to know
the answer with certainty. Questions L33-L45 ask whether the man currently drinks
more, less or about the same as one month/year ago. The 'fair' agreement observed is
not surprising, and reinforces the fmdings of the literature that particularly evaluative
questions will elicit poor index-proxy agreement. The low kappa observed for
question L22 ('Does he ever go to sleep at night without taking his clothes off
because of being drunk') and other similar questions may simply be because due to
their very nature, the index themselves does not recall these events.
The key limiting factor with respect to agreement for many of these questions is the
attempt to obtain detail which the proxy is simply not able to observe, regardless of
whether the proxy themselves is aware of their own lack of knowledge.
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Over- and under-reporting of alcohol and other factors
The investigation presented in this chapter regarding the direction of
misclassification in indexes relative to proxies lends support in general to the theory
that controls tend to under-report their own alcohol consumption and alcohol-related
behaviour relative to proxies. Some specific results of interest emerge.
Almost without exception, proxies overestimate alcohol-related behaviour of the
index relative to the index himself: proxies report more frequent drinking of beer,
wine and surrogates, answer in the affirmative for a number of questions which
indicate heavy alcohol use, such as 'Does he ever drink spirits together with either
beer or wine at the same sitting?', 'Does he ever drink large quantities of spirits
without also eating some food?', 'Does he ever drink alcohol before noon?', 'Has he
had one or more episodes of zapoi in the past year?', 'Has he ever been taken to a
sobering up centre?'. Proxies also report greater frequency of other such behaviour
relative to the control: 'How often does he become excessively drunk?'. This is in
line with the literature review on the validity of proxy responses presented in Chapter
1.
At odds with this first finding, and yet in line with expectations related to poor
reporting of detailed questions, it is interesting to note that for a range of other
questions, proxies display a tendency to under-report relative to the index. Some
such questions relate to quantity of beverages consumed, either usual or maximum
quantity of beer and spirits on one occasion. One plausible explanation for this
tendency is that asking about an absolute quantity of beverage consumption
immediately introduces an element of guesswork in response which is subjective in
nature, rather than the previous classes of question which all ask about more
observable frequency or whether or not a particular behaviour is displayed at all, and
proxies tend - in general - to wish to err on the side of caution, favourably portraying
the index. This, it could be argued, applies most starkly for questions about quantity
of alcohol consumption.
As discussed in Chapter 6, it is conceivable that the controls themselves are
incorrectly self-reporting their own alcohol-related behaviour and thus a comparison
of the proxy response with the control's own response cannot provide any
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information on whether the proxy respondent is 'correctly' reporting the exposure.
There are well-documented issues associated with using the control data as gold
standard, especially for alcohol-related questions. There is a widely held belief that
when comparing proxy and self-reports of alcohol consumption, the respondent
reporting more consumption - usually the proxy respondent - is likely to be more
accurate. This is based on the underlying premise that a respondent is more likely to
deny their own consumption than a proxy, thereby rendering proxy reports closer to
the truth. However, over-reporting by indexes is also possible, which is observed for
some questions examined here, such as questions about usual and maximum quantity
of beer, wine and spirits consumed on one occasion. Lower reporting by proxies is
often explained by an assumption that proxies are mis- or under-informed: over-
reporting by index respondents is not usually considered as an explanation for lower
proxy reports. However, there is some evidence to suggest that this is indeed possible
and should therefore not be dismissed(49.50).Midanik. states that despite the widely
held view that over-reporting by subjects about their own drinking is almost never
seen as possible, there is evidence from other fields such as drug abuse that over-
reporting in self reports does occur, and is related to how respondents intend to
portray themselves't", This will of course vary across members of a study
population, leading to inconsistency in terms of the relative underlover reporting of
self compared with proxy reports. Indeed, this phenomenon has been noted
elsewhere, as illustrated by a comment made by Schmidt in a personal
communication with Pernanen, "It has also been observed that at least in certain
interview situation (e.g. when seeking treatment) some alcoholics report daily
consumption figures which are physiologically impossible and would result in
death". (52)
It is noted that questions on tobacco use sustain the tendency for proxies to provide
more conservative responses than indexes, and extending this hypothesis, there may
be a similar motivation driving the proxy tendency to overestimate level of education
of the index. Regarding this latter question, an alternative explanation that the proxy
has been deliberately misinformed by the index cannot be dismissed. Conversely,
two of the three questions on health status of the index, 'Does he usually cough in the
morning?', and 'In the past few months, could he climb up a flight of stairs without
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becoming breathless?', both tend towards proxy underestimating the health of the
index relative to the man himself. It is possible this is because proxies tend towards
under-report of the true situation. More likely, however, is that indexes consider
themselves to be healthier than they are. On the whole, the minimal magnitude of
directionality in questions about socioeconomic factors and tobacco use is not
unexpected, since these questions tend to elicit high index-proxy agreement.
Are spouses the most valid informants?
Exploration of the four subsets defmed by attributes of the index-proxy relationship
allowed an empirical investigation of whether the quality of that relationship impacts
on the validity of proxy responses elicited.
The absence of substantial differences when examining kappa coefficients for each
of the four subsets is not surprising. As already commented in section 7.4.3, the size
of these four nested subsets relative to the whole sample dictates that even if those
within the subsets agree more closely with the index than those excluded, the
exclusion of a small number of worse respondents can have little effect on observed
agreements. This is a limitation of these data, whereby in deliberately selecting the
best available proxy for interview in every household, the proportion of those who
have less desirable characteristics is small, making this type of analysis difficult to
interpret.
However, the use of loglinear modeling was more revealing, overcoming this
limitation. By enabling a formal comparison of those included versus those excluded,
the results were both more striking and more convincing. Table 7.4 which presents
test findings of the null hypothesis that index-proxy pairs within a subset display
similar overall agreement to index-proxy pairs excluded from a subset, contains the
outcomes of multiple statistical tests, which increases the probability of Type 1 errors
(false positives), that must be taken into account when interpreting these findings. A
Bonferoni correction to address this" helping to avoid the possibility of over-
interpreting chance findingS(138)is not universally supported, with some researchers
arguing that the method can create more problems than it solves(139).Regardless, in
this chapter multiple statistical tests were carried out, which undoubtedly increases
the possibility of attributing too much importance to a proportion of the results, and
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the results were therefore interpreted after a Bonferroni correction to the critical p-
value used to assess significance.
Overall, the results were most remarkable for their lack of support for the hypotheses
that certain index-proxy types would result in more valid proxy responses with
respect to the index. However, it did strongly emerge that spouses tended to agree
more closely with the index than non-spouses, a finding in line with the general
consensus in the literature, as described in Chapter 1.
Limitations of this study
There are a few limitations associated with the methods employed in this chapter,
and with the capacity of this analytic dataset to address the questions being posed.
These data comprise a limited number of observations which affects the precision of
statistical tests carried out, particularly for some of the restricted subsets defined by
proxy type. Additionally, for certain questions there are particularly low numbers of
control-proxy paired responses on which calculations are based, especially in specific
response categories. Conversely, for many questions there are a very large number of
responses in the category at one or the other extreme of the expected distribution,
making agreement appear artificially high. Thus, in many cases kappa coefficients -
which are sensitive to addition and subtraction of individual households - are
particularly low or high, or imprecise as calculations are driven by an apparent
imbalance which is possibly an artifact of these data.
Since index data are used as reference, the analyses presented here could only be
carried out using control-proxy respondent pairs as no index source for case subjects
exists. Therefore the findings presented here should be interpreted with caution, as
they cannot necessarily be generalized to case populations.
Finally, in exploring the direction of disagreement between index and proxy for
specific questions, the interpretation of McNemar's test statistic is limited by the
simple fact that for questions with strong index-proxy agreement there is, by
definition, a small proportion of disagreements, meaning there may be low power to
detect a significant result - depending on the absolute number of responses for any
particular question. This means that differential bias for questions which are
156
generally reported well by proxies relative to the index may not be apparent. In
contrast, questions with low index-proxy agreement are those which are least
desirable for use in future questionnaires due to the compromises in data quality this
would entail, and yet these are the questions for which the direction of proxy
disagreement relative to the index is most transparent.
Concluding comments
Taking these limitations into consideration, the results presented clearly indicate that
proxies are in general able to provide broadly valid responses relative to the index
response, provided questions are designed with the findings of the literature review
in mind - that questions be clearly defined, ask about easily observable behaviours,
and are not subjective.
With respect to the importance of the index-proxy relationship it emerged that,
provided proxies are selected according to a few simple screening questions which
determine they have reasonably good knowledge of the index (see Chapter 3 for
details), then further restriction according to attributes of the index-proxy
relationship results in little additional improvement to index-proxy validity. This
absence of significant findings with respect to the effect of subset is an interesting
result in itself, in terms of support for the proxy selection protocol employed by the
Izhevsk Family Study.
However, the restriction to spouses only as proxies is a clear exception. It clearly
emerged that spouses tended to agree more closely with the index than non-spouse
proxies. This is in line with the findings of the previous chapter and the consensus in
the literature.
Whilst these analyses are interesting in the conclusions they offer, the methods used
in this chapter are unable to account for any possible confounding of the agreement
between the index and proxy reports by characteristics of the subject. Therefore,
Chapter 8 will approach the issue of which proxy provides the most valid responses
in a different way. This will be done by exploring the effect of proxy type among
households that have more than one type of proxy available, thereby adjusting for
unknown 'household effects'.
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Chapter 8 Agreement between proxies within the
same household
Investigations in previous chapters have provided some evidence that Wives,
girlfriends and partners tend to agree more closely with the index than other proxies,
thus supporting the consensus in the literature that spouses should be used as proxies
wherever possible (Chapter 1).An important limitation with respect to interpretation
of previous analyses is that the proxy respondent available in each instance is not
randomly selected, but is a
function of the household's, and
therefore of the specific index's
attributes. The question is thus
raised regarding the reasons
driving earlier fmdings: is the
differential in response validity
attributable to qualities of
different types of proxy, or is it
due to properties of informant
households per se?
Questionnaire data
I ----- - - -]I Direct data comparisons
I 4......... Cofnparisons of agreementl between pan of ,espondents--- ----- -
This chapter addresses this issue by examination of the responses provided by two
proxies within a single household. This approach removes any confounding effect of
measurable and unmeasurable attributes of the households and index, thereby
providing a less biased assessment of the effect of proxy type on proxy response
validity.
8.1 Summary of chapter contents
This chapter investigates the hypothesis that the spouse is a preferable choice of
proxy to the next best available proxy, according to the Izhevsk Family Study
protocol for proxy respondent selection. Initially, the agreement between two proxies
in a single household is examined within case and control households. The difference
in agreement between an index and each of two proxies interviewed within single
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control households is then investigated in order to explore the impact of proxy type
on agreement. Finally, a formal investigation of the agreement between two within-
household proxies within case compared with control households is conducted in
order to determine the importance of case/control status of the index in this regard.
8.2 Methods
Within the data collected for the Izhevsk Family Study, there is a sample of200 case
and 200 control households for whom an additional proxy interview (a 'validation'
interview) was carried out. Validation interviews were conducted according to
exactly the same protocol as the main interviews, described in full in section 3.5.5.
Proxy selection was made by selecting the next available proxy respondent according
to the list of preference used for the initial proxy interview.
The data analysed in this chapter comprises 5 sets of interview data - case proxyl,
case proxy2, control proxyl, control proxy2, control (index). Proxy! is the initial
proxy with whom an interview was conducted, and proxy2 is the second proxy, with
whom the validation interview was conducted.
These data provide an opportunity to examine the responses provided by proxies of
different types within households in comparison to each other and, within control
households, to the index for a range of questions about alcohol consumption, tobacco
use, socioeconomic factors and health. Since pairs of proxies are drawn from single
households, there is automatic adjustment for any unmeasured or measured index or
household attributes that may affect proxy response validity. This method is
informative, therefore, regarding the variation in response obtained when using
proxies of different types. In this context, it is possible to investigate whether proxy
type (spouse/non-spouse) affects reporting, and to examine any differences between
case and control proxy pairs in this regard.
8.2.1 Does proxy type affect the response obtained?
In order to investigate the importance of proxy type, initially the concordance
between pairs of proxies within households was examined using Cohen's kappa
coefficient for the same range of questions employed in previous analyses. This was
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done separately for case and control households for which there was a first proxy
interview with the index's spouse and a validation interview with an additional
proxy, in order to remove likely effects of whether the index had recently died.
Kappa was weighted using one of the two STATA standard weightings available
(defmed in section 5.3.2) where question response categories were ordinal, and
unweighted otherwise. Strong agreement between proxies indicates that different
proxy types provide similar responses regardless of household attributes - Le. it is
the household which produces the proxy response, not the type of proxy. Weaker
agreement indicates that different proxy types provide different responses to
questions, after adjustment for any unmeasured attributes of the household which
may affect their responses. In this case, proxy type is more important. This latter
fmding would provide support for the findings in Chapter 7 which showed that the
spouse tends to be in greater agreement with the index than other proxies, whilst the
former would contradict these conclusions.
Agresti's loglinear model was then used to examine the difference in association
between the control and proxyl, and the control and proxy2 within a fixed group of
households where proxyl was the spouse and proxy2 was the next best available
respondent. As described above, the results of this analysis is more informative about
the effect of proxy type on response than analyses carried out in previous chapters,
since it controls for characteristics which differ between households, which may
confound the response given by proxyl in addition to any effect of proxy type.
8.2.2 Does case-control status of the index affect proxy response?
As discussed in Chapter 5, Cohen's kappa coefficient does not lend itself to formal
comparison and it is not possible to reliably deduce whether the case/control status of
the index was an important factor affecting the importance of proxy type from the
first analysis presented in this chapter. Therefore, Agresti's loglinear model was used
to formally investigate the difference in internal agreement between proxyl and
proxy2 in case versus control households. As before, this analysis was restricted to
households in which proxyl was the spouse. This method is described inmore detail
in Chapter 5.
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8.2.3 Examination of households from which a validation interview was
obtained
In order to determine the generalisability of results of the analyses in this chapter, it
was important to establish that the subset of households analysed did not differ in
their basic characteristics from those households which were eligible to provide a
validation interview but did not, and from all other households examined in this
thesis.
The characteristics of indexes from households in which a validation interview was
successfully obtained were compared firstly with households in which a validation
interview was theoretically possible due to household composition, and was
attempted but not obtained, and secondly with the rest of the sample. The time
period in which first proxy interviews were carried out was identified for those
households in which there was also a validation interview, and from this and the
household composition reported by proxyl in the initial interview it was possible to
identify those households which were eligible for a validation interview at this point.
Households whose composition was unknown (unreported) were excluded. Cross
tabulations of the samples in which a validation interview were/were not conducted
among eligible households were carried out by age, education level, employment
status and narcology registration status of the index. A matrix of proxyl type against
proxy2 type was obtained among these households.
Agresti's loglinear model(128),described in 5.3.3 on page 90, was used to evaluate
whether the agreement between proxyl and the control significantly differed in the
eligible households in which a validation interview was obtained, compared with all
households in which no validation interview was obtained.
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8.3 Results
8.3.1 Formation and description of validation interview subset
Validation interviews were carried out over a defined period of time, beginning on
the 20th November 2004 and ending on the 13 June (case households) and the 7'h July
(control households). The corresponding first proxy interviews were carried out
between zo" November 2004 and the 12th June (case householdsj/Z" July (control
households). The number of case and control households in the whole sample which
could have in principle provided a validation interview was ascertained by
examination of household size (Table 8.1). In 75.2% of case households in which a
successful first interview was obtained, there were at least two possible proxy
respondents, whilst the figure for control households was slightly higher at 84.2%.
Table 8.1 Number of possible proxy respondents in case/control households
from which a successful first proxy interview was obtained
n case households control households
n % n %
1 324 24.8% 219 15.8%
2 404 31.0% 444 32.0%
3 313 24.0% 450 32.4%
4 153 11.7% 190 13.7%
5 72 5.5% 58 4.2%
6 19 1.5% 17 1.2%
7 14 1.1% 4 0.3%
8 0 0.0% 3 0.2%
9 1 0.1% 0 0.0%
10 0 0.0% 1 0.1%
11 0 0.0% 1 0.1%
12 1 0.1% 0 0.0%
unknown 4 0.3% 0 0.0%
Total 1,305 100.0% 1,387 1co.CO"
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The success rate in obtaining a validation interview from eligible households was
calculated (Table 8.2). This was based on the number of households comprising at
least 2 proxies for which an eligible first proxy interview was carried out within this
time period, as defined above.
Table 8.2 Number of possible proxy respondents and percentage success in
obtaining validation interview in eligible case/control households for
which a successful validation interview waSlWas not obtained
Control households Case households
House- Eligible
Validation
% Eligible Validation %
hold interview interview
size
households
obtained
success households
obtained success
n % n % n % n %
2 191 40% 61 31% 32% 152 42% 60 30% 39%
3 170 36% 66 33% 39% 112 31% 69 35% 62%
4 69 15% 45 23% 65% 52 14% 34 17% 65%
5 28 6% 20 10% 71% 30 8% 24 12% 80%
6 8 2% 6 3% 75% 9 3% 8 4% 89%
7 4 1% 1 1% 25% 5 1% 5 3% 100%
8 2 0% 1 1% 50% 0 0% 0 0% -
11 1 0% 0 0% 0% 0 0% 0 0% -
Total 473 100% 200 100% 360 100% 200 100%
As expected, the percentage success increased with increasing number of possible
second proxy respondents, excluding households of size 11 for which no validation
interviews were obtained from the 1 eligible control household.
In order to investigate the distribution of respondent types in these households, a
matrix of first proxy and second proxy in case and control households was obtained
(Table 8.3). It is clear that in the vast majority of both case and control households,
the first proxy was the wife, girlfriend or partner, followed by parent. Second proxies
were most commonly the son or daughter of the index in both case and control
households. When the first proxy was not the wife, girlfriend or partner, the most
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common combination of proxyl and proxy2 was parent/parent. Other proxy pair
combinations are sparsely distributed throughout the matrix.
Table 8.3 Distribution of proxy1 by proxy2 type in case and control households
Proxy2
:0
~
.!II .~ "Cc:: .E c::
Proxy1 ~._ ~ li ~ :Ii j~._ e·0 Cl) c Cl) s: s: .E .!II"i
~€ :;
._ t» t» 4
._ 1Ue ~ et» Cl)s :I :I c:: c:: ~ 0~[ ftI .IQ ftI ftI ~ ~ §~Cl. .0 Cl) "C "C t-
ea•• proxies
wife/girlfriend/partner - 9 1 3 56 1 48 9 3 1 131
Parent 14 8 2 3 27
brother 2 5 7
Sister 8 1 3 12
daughter 2 2 1 5
Son 1 5 1 7
son in law 1 1
other relative 2 1 4 7
other 1 2 3
Total 2 33 12 5 59 6 52 1 24 3 3 200
Control proxies
wife/gi rlfriend/partner - 22 79 1 60 15 1 178
Parent 8 3 1 1 2 15
Sister 1 1
daughter 2 2
Son 1 1 2
unrelated 1 1
lodgerlfriend
Other 1 1
Total 0 31 3 1 80 3 61 2 17 1 1 200
This dataset comprising two proxies per index provides a unique opportunity to
address the question of whether spouses are more valid respondents than other types
of proxy both within control households, and between case and control households.
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8.3.2 Does proxy type make a difference? (1)
Within-household agreement between two proxies
In order to address this question, initially the kappa coefficients for proxyl-proxy2
agreement by question were examined. Where agreement is high, this suggests that
proxy type is not important with respect to index-proxy agreement. Where agreement
is low, the converse may be true.
Although kappa coefficients cannot formally be compared, the following tables
provide a broad indication of the extent of agreement between proxies within each
household in the light of whether or not the index has died. Tables of response
distribution are provided in Appendix 7 primarily to aid in interpretation of the kappa
statistics presented below (Table 8.4 and Table 8.5). The results are ordered
according to the kappa coefficient observed in control households, and horizontal
lines indicate the boundary between categories proposed by Landis and Koch(67) for
interpretation of kappa coefficients.
Within control households, it is apparent than proxy I and proxy2 tend to agree quite
closely with one another in responding to questions related to alcohol use, with most
kappa coefficients falling into and above the 'moderate' range (kappa = 0.49-0.82).
A few questions elicit greater discrepancies in control proxy responses, specifically,
L5 ('On which day is beer usually drunk?'), L7 ('On which day are spirits usually
drunk?'), L23 ('Does he ever drink alone?'), L24 ('Does he usually drink alcohol at
home or in other places?'), L33 ('Does he currently drink more, less or about the
same as one year ago?'), and L34 (Does he currently drink more, less or about the
same as one month ago?') all had kappa<0.42, which is at the bottom end of the
'moderate' range of values. The fmdings suggest that whilst in general, proxy-proxy
agreement within control households is no worse than index-proxy agreement over
the same range of questions, proxy type is, to some extent, a factor which may affect
index-proxy agreement within control households for alcohol use questions.
Although question-specific kappa coefficients differ, the same broad conclusions can
be drawn for case households. Proxyl and proxy2 tend to agree quite closely with
one another over most of the alcohol questions, with most kappa values falling about
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0.55. However, a few kappa coefficients are quite low, suggesting the importance of
proxy type with respect to responses obtained.
Table B.4 Cohen's kappa coefficient to show agreement between proxy1 and
proxy2 for questions on alcohol use
Question Controls Cases
L25 Has he had one or more episodes of zapoi in the past year? 0.82 0.78
L36 Has he ever had help or advice from a doctor, narcologist, 0.82 0.76
social worker or some other professional for an alcohol
problem?
L8 On which day are other alcoholic substances usually drunk? 0.76 0.85
L4 How often are other alcoholic substances drunk? 0.75 0.82_--_.
L20 How often does he fail to fulfil his work obligations due to 0.67 0.68
drinking alcohol?
L1 How often is beer usually drunk? 0.65 0.60
L38 Has he ever been taken to a sobering up centre? 0.60 0.77
L2 How often is wine usually drunk? 0.59 0.64
_R_. ____
H
__
H
L3 How often are spirits usually drunk? 0.58 0.61
___ M ______ • __ ·_
L12 What is the maximum quantity of beer ever drunk on one 0.57 0.56
occasion?
L17 How often does he become excessively drunk? 0.57 0.59_-----_.
L19 How often does he have a hangover? 0.57 0.62
L32 Has he been arrested because of being drunk during the 0.57 0.66
past year?
L10 How much wine is usually drunk on one occasion? 0.56 0.57-
L13 What is the maximum quantity of wine ever drunk on one 0.56 0.52
occasion?
L14 What is the maximum quantity of spirits ever drunk on one 0.55 0.50
occasion?
L11 What quantity of spirits is usually drunk on one occasion? 0.54 0.53
L21 How often does he fail to fulfil his family or personal 0.54 0.69
obligations due to drinking alcohol?
L6 On which day is wine usually drunk? 0.53 0.58
L16 Does he ever drink large quantities of spirits without also 0.51 0.65
eating some food?
L18 Does he ever drink alcohol before noon? 0.50 0.55
L22 Does he ever go to sleep at night without taking his clothes 0.50 0.67
off because of being drunk?
L9 How much beer is usually drunk on one occasion? 0.49 0.56
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Question Controls Cases
0.49 0.44
0.42 0.55
0.39 0.58
0.37 0.48
0.33 0.49
0.19 0.52
0.17 0.54
L15 Does he ever drink spirits together with either beer or wine
at the same sitting?----_ .._-_. -----------------------
L23 Does he ever drink alone?
L5 On which day is beer usually drunk?
L7 On which day are spirits usually drunk?._-_._._._-- ..-_ .._ ..._ ...._-------_ ..__ ._----_.__-
L24 Does he usually drink alcohol at home or in other places?
L34 Does he currently drink more, less or the same as one
month ago?---- ----------------------------
L33 Does he currently drink more, less or about the same as
one year ago?
For questions related to smoking, agreement between proxyl and proxy2 was
consistently very high with kappa=0.77 and above for four of the six questions in
control households. Question M5 ('How old was he when he started smoking
regularly?') had a slightly lower kappa of 0.56, and question M4, asking about the
detailed quantity aspect of smoking, had a lower kappa of 0.33. Agreement between
proxies for socioeconomic factors was all within or approaching the 'almost perfect'
range (kappa>0.80), but was poorer for two of the questions asking about aspects of
health, K2 ('Does he usually cough in the morning?') and K3 ('In the past few
months, could he climb up a flight of stairs without becoming breathless?').
In case households, however, all results indicated at least 'substantial' proxyl-
proxy2 agreement except K2, for which kappa=O.53 which is still in a range
indicating that proxy type was less important among cases.
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Table 8.5 Cohen's kappa coefficient to show agreement between proxy1 and
proxy2 for questions on tobacco use, socioeconomic factors and
health
Question Controls Cases
M1 Is he a current smoker? 0.96 0.87
J8 Is he registered disabled? 0.96 1.00
___ ._ ..... M __ ._. __ ._ .. __ ·_··_· __ ·_· ______ • __
E15 What is his marital status? 0.88 0.9--_._--_._--------_._-_._-_.
F3 Is he in regular paid employment? 0.87 0.88
------
M3 What does he smoke most often? 0.83 0.77
M2 How many years ago did he stop smoking regularly? 0.79 0.70
--------_.
F1 What is his level of education? 0.78 0.71----_.__ .._ ..__._._--
M6 Have his parents ever smoked? 0.77 0.84
K1 Has he had any broken bones in the past year? 0.77 0.69
C14 Does his household own a car? 0.75 0.69
M5 How old was he when he started smoking regularly? 0.56 0.72_---_ ....._ ...
K2 Does he usually cough in the morning? 0.47 0.53
---'
K3 In the past few months, could he climb up a flight up of 0.41 0.69
stairs without becoming breathless?
-----------
M4 When he smoked, how many per day was usual? 0.33 0.66
These results suggest that case proxies appear in general to perform better than
control proxies in terms of agreement between proxy} and proxy2, indicating that the
choice of proxy in control households may be more important than in case
households, especially for specific questions. Overall, however, agreement tends to
be good, providing little evidence here to suggest that proxy type is an important
driving factor behind proxy validity.
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8.3.3 Does proxy type make a difference? (2)
Formal comparison of within-household index-proxy pairs
In order to further evaluate the importance of proxy type, a comparison of the
agreement between proxyl and the index (control) was made with the agreement
between proxy2 and the index. Where there is little or no difference in the agreement
between different index-proxy pairs, this is evidence that proxy type is not important
and, conversely, where more substantial difference is observed in agreement, this
provides evidence of an effect of proxy type.
Since direct comparisons may not be made using kappa statistics, the importance of
proxy type was formally explored using Agresti's loglinear model to examine the
difference in index-proxy agreement within control households which had a
validation interview as well as a first interview. The households examined are
therefore identical for both types of pairing, so there is automatic adjustment to some
extent for characteristics of the index or household which may have influenced
earlier analyses.
The results of this analysis are shown in Table 8.6. This analysis is notable for its
lack of any statistically significant results. Of the questions examined, only one
showed statistical evidence of differential index-proxy agreement according to proxy
type. In further support of this null fmding, 20 out of the 44 questions examined had
positive t values, and the remaining were negative, resulting in a non-significant test
of the null hypothesis that half the values should be of either sign. The magnitude of
all coefficients was small, except for those obtained for L16 ('Does he ever drink
large quantities of spirits without also eating some food?'), employment ('Is he in
regular paid employment?') and KI ('Has he had any broken bones during the past
year?'). Examination of the raw data for these three questions revealed that the
distributions of index-proxy agreement were heavily dominated by the large number
of conservative responses, in agreement, by both index and proxy, and any difference
in distribution was in the responses of a very small number of proxy respondents
which explains why the differences were not detected as statistically significant, and
also suggests that they are not reflections of actual differences in reporting of these
questions by proxy type.
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Table 8.6 T and p-value for the difference in agreement between the index with
proxy2 and the index with proxy1 in control households
Question p value
L1 How often is beer usually drunk? 0.08 0.87
L2 How often is wine usually drunk? -0.33
L3 How often are spirits usually drunk? 0.50
_ ..~••_ ••__ • ._ •••_._. 'M_' __ '_' M • • • • ._
1.00L4 How often are other alcoholic substances drunk? 0.02
0.59
0.32
L5 On which day is beer usually drunk? 0.59
-----------------_. __._--
0.35
-----_._---
L6 On which day is wine usually drunk? -0.24
L7 On which day are spirits usually drunk? 0.03
------_._-
0.77
-----_._-----_.-----------------_._------
L8 On which day are other alcoholic substances usually drunk? -0.55
0.71
0.96
L9 How much beer is usually drunk on one occasion? -0.32 0.54
L10 How much wine is usually drunk on one occasion? 0.00 1.00
L11 What quantity of spirits is usually drunk on one occasion? -0049 0040
L12 What is the maximum quantity of beer ever drunk on one
occasion?
-0.10 0.85
L13 What is the maximum quantity of wine ever drunk on one
occasion?
-0.05 0.94
L14 What is the maximum quantity of spirits ever drunk on one
occasion?
-0.31 0.59
_._---_._._-_._--- - - --- ._----_._. -_--_---. ----- ------_. __ .._-------_._------ ----------------------------------
L15 Does he ever drink spirits together with either beer or wine at 0.04 0.94
the same sitting?
L16 Does he ever drink large quantities of spirits without also eating
some food?
---_._---_._ ..__ ._-----
L17 How often does he become excessively drunk? -0.74 0.22
L18 Does he ever drink alcohol before noon? -0.50 0042
L19 How often does he have a hangover? -1.07
------_._ ..._ ..__ .__ .._-_._.__ ._--_ .._------------_ .._ ....__ ..._---_ ...._---_._---_._-------_. __ ._----------_._------
0.08
-0043
-_ ---_.__ ._ __ . _ .._-_._ __ ._._-_ __ ..__ ..__ __ _._._-_ __ .--_ _---_ __ .__ .__ .._ .._--_ .._-_ __ ._ _.__ -.---~.-.,.----.--.-------..-.-----.--.----.--.-~-- ..---.--.------
0.71L20 How often does he fail to fulfil his work obligations due to
drinking alcohol?
L21----·H~;-;ft-;~-·d;;~-h-;-·i;;;i·t;·-f-~ifiih~f~~ly~~·j;;,-~~iobiigatk;~-;---~o.1-3-------0. 88-
due to drinking alcohol?
-L22--D~;-h~-ever g;- to sleep ~t-~ight-;tho~ttaki~~ clothes off
because of being drunk?
-0.67
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0.51
Question 't pvalue
L23 Does he ever drink alone? 0.44 0.38
_. __ ._~_ •• ___ " __ H'
L24 Does he usually drink alcohol at home or in other places? -0.03 0.95
-----_ ...._.__ ._------
L25 Has he had one or more episodes of zapoi in the past year? -0.74 0.54
----_ .._--_.
L32 Has he been arrested because of being drunk during the past 0.22 0.86
year?---_._--
L33 Does he currently drink more, less or about the same as one 0.14 0.79
year ago?---_ .._-------
L34 Does he currently drink more, less or the same as one month 0.14 0.79
ago?
-----
L36 Has he ever had help or advice from a doctor, narcologist, social -0.50 0.62
y"urker or some other professional for an alcohol problem?--_._-_._-_.
L38 Has he ever been taken to a sobering up centre? -0.74 0.19
----
M1 Is he a current smoker? 0.43 0.78
M2 How many years ago did he stop smoking regularly? -0.47 0.83
-----
M3 What does he smoke most often? 0.12 0.93
M4 When he smoked, how many per day was usual? 0.85 0.19
-----_._-_.-
MS How old was he when he started smoking regularly? -0.81 0.23
----_.__ ....---_._-
M6 Have his parents ever smoked? 0.18 0.84
---------
E15 What is his marital status? -0.67 0.73
F3 Is he in regular paid employment? 1.44 0.35
C14 Does his household own a car? 0.35 0.59
J8 Is he registered disabled?
F1 What is his level of education? -0.37 0.59
K1 Has he had any broken bones in the past year? 1.63 0.09
K2 Does he usually cough in the morning? 0.08 0.87
K3 In the past few months, could he climb up a flight up of stairs -0.33 0.59
without becoming breathless?
A quantile-quantile plot of 'tIstandard error (Figure 8.1) was drawn in order to
illustrate whether there is any overall tendency for systematically better or worse
agreement between index-spouse pairs versus index-proxy2 pairs, where proxy2 is
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the next best available proxy. Additionally, this plot helps to identify any interesting
outliers, indicating questions for which spouses provide particularly more or less
valid responses with respect to the index when compared with the next best available
proxy.
Figure 8.1 Quantile-quantile plot of T Istandard error, for the difference in
agreement between the index with proxy2 and the index with proxy1
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This plot shows that the difference in agreement is normally distributed around a
mean which falls close to 0 (-0.07, 95% Cl -0.30, 0.17), indicating no particular
tendency for either index-spouse or index-proxy2 pairs to have better overall
agreement. Only a small number of questions have standardised values which
approach 1.96 standard deviations away from the value of 0 and none exceed this
value.
These findings suggest that neither group of proxies (spouses/non spouses) agrees
more closely overall with this constant group of indexes beyond expectations due to
chance. It is noted, however, that these findings which are in contrast with the
previous chapter, may be attributable to the small sample size employed in these
analyses.
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8.3.4 Is there case-control bias in the effect of proxy type on response
validity?
Apart from a few exceptions, based on the evidence presented in this chapter it
appears that there is little advantage in using spouses as proxies in control
households. The same appears to be true in case households, as case proxies 1 and 2
tend to closely agree. However, since there is no case index available against which
to compare two proxies, and there are strong limitations involved in relying on kappa
coefficients to address this issue, these conclusions are limited in their interpretation.
Agresti's loglinear model was therefore used in order to formally explore whether
there is a bias associated with fact that the index has died.
Alcohol-related questions
Table 8.7 displays 't coefficients for this comparison, along with their p-values for the
null hypothesis that there is no case/control difference in agreement between proxyl-
proxy2 pairs for the range of questions relating to alcohol use.
A binomial test of the null hypothesis that the proportion of negative 't values is half
the total number is non-significant (95% Cl 0.44-0.80), although there is an
indication of a slight tendency overall for case proxies to agree more closely with
one another than control proxies. This is supported by examination of coefficients in
the table, which reveals that most 't values fall close to 0, but tend to be negative.
However, only three of the 30 questions examined here show statistical evidence ofa
difference at the 5% level, and after application of a Bonferroni correction, only one
question displays a statistically significant result when using a corrected critical p
value of 0.002: question L33 ('Does he currently drink more, less or about the same
as one year ago?'), for which case proxies show statistically better agreement with
one another than control proxies, a finding also indicated by examination of kappa
coefficients in Table 8.4. Question L34, asking about change in drinking behaviour
since a month ago shows weak statistical evidence of different case/control
association: the magnitude of 't does indicate a tendency for case proxies to be in
stronger agreement for this question than control proxies.
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Table 8.7 T and p-value for the difference in agreement distribution of proxy1-
proxy2 reports for alcohol-related questions, in control versus case
households
Questions 't P value
L1 How often is beer usually drunk? -0.21 0.71
L2 How often is wine usually drunk? -0.53 0.44
L3 How often are spirits usually drunk? -0.34 0.53
L4 How often are other alcoholic substances drunk? -3.93 0.18
L5 On which day is beer usually drunk?
L6 On which day is wine usually drunk? 0.27 0.73
L7 On which day are spirits usually drunk? -0.83 0.23
L8 On which day are other alcoholic substances usually drunk? -1.15 0.59
---------_ .._._----
L9 How much beer is usually drunk on one occasion? -0.92 0.14
L10 How much wine is usually drunk on one occasion? -0.31 0.66
-_._--_._--------------_._-------_.
L11 What quantity of spirits is usually drunk on one occasion? 0.03 0.96
--~---.---.-..-.-.--.-.---.-.--.----.- ...---- ..------.---_. __ .__ .__ ...__ .._ .._--_ ...._------_ ..._._---_._-_ ..._-_-_ ..__ .__ ._----_._._ ..._-_ ....._-_ .._---------
L12 What is the maximum quantity of beer ever drunk on one occasion? -0.77 0.21
._ - _. _, - - __ ... • .. ••_ - ------ - - ------ .. - - -- __ __ • ... • ... - M' _
L13 What is the maximum quantity of wine ever drunk on one
occasion?
-0.14 0.86
L14 What is the maximum quantity of spirits ever drunk on one
occasion?
-0.59 0.36
_ .._---------_ ..__ .-_.._.----_ ....._-_._ ...__ ._-_ ..__ ._--_.__ ..._._----------------_._ .._---_._--------_._--_._----_ .._._._---__ .__ .._--------_._
L15 Does he ever drink spirits together with either beer or wine at the 0.88 0.15
same sitting?
__ ••• _ •• __ • __ ._ •• __ ._,.._ •• __ ._ •• __ •• __ •• M.~ ._~. • __ .. _._._. ~ • • .. __ • ._. • • .. _ .. __ .. _ ... _ .. __ .. • _
L16 Does he ever drink large quantities of spirits without also eating -0.93 0.22
some food?
________ M • • • ·_· M • --- - --------- • • __ • • • __
L17 How often does he become excessively drunk? 0.96 0.13
------_.__ ..------ - ----_.-
0.34 0.58
0.66 0.34
0.40 0.73
-0.27 0.80
-0.64 0.50
L18 Does he ever drink alcohol before noon?
------------------------------
L19 How often does he have a hangover?
L20 How often does he fail to fulfil his work obligations due to drinking
alcohol?
L21 H;';;fte~ d~S -he fail to f~ifiihis family-or personal obligation~ due
to drinking alcohol?
-C22Does he eve~g~to sl~p~t-~ight ";thouttaking his clothes off
beCause of being drunk?
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Questions p value
L23 Does he ever drink alone? 0.02 0.96
._---_._--_._--_._-------_. __ .__ ._---_._.__ ._
L24 Does he usually drink alcohol at home or in other places? -0.88 0.11
----_._.,---
L25 Has he had one or more episodes of zapoi in the past year? 2.69 0.06
L32 Has he been arrested because of being drunk during the past 0.01 0.99
year?
L33 Does he currently drink more, less or about the same as one year
ago?
L34 Does he currently drink more, less or the same as one month ago?
L36 Has he ever had help or advice from a doctor, narcologist, social 0.90 0.38
worker or some other professional for an alcohol problem?
.._--_ ..
L38 Has he ever been taken to a sobering up centre? -1.28 0.09
A quantile-quantile plot of r/standard error (Figure 8.2) illustrates these findings. All
questions are normally distributed around a mean which lies close to, but below, 0 (-
0.47, 95%CI -0.91, -0.03). After standardisation, no questions emerge as important
outliers. This evidence reinforces the above conclusions that there is an overall
tendency for within-household proxies to agree more closely with one another in
case versus control households.
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Figure 8.2 Quantile-quantile plot of rlstandard error, for the difference in proxy1-
proxy2 agreement in control versus case households for alcohol-
related questions
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Tobacco use, socioeconomic factors and health related questions
Table 8.8 displays the results of this analysis for questions relating to tobacco use,
socio-economic factors and health questions. Once again, a binomial test of the null
hypothesis that the proportion of negative 't values is half the total number was also
non-significant (95% Cl 0.43-0.95) indicating no particular tendency overall for case
proxies or control proxies to agree more closely with one another. This finding was
supported by the fact that none of these questions showed evidence of a statistically
significant difference at the 5% level. The one obvious fmding from Table 8.5, that
question M4 is answered differently by proxies in control households, but not in case
households (kappa=0.33, 0.66 respectively), is reflected in the magnitude of r in
Table 8.8, for which there is some weak statistical evidence in support.
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Table 8.8 T and p-value for the difference in agreement distribution of proxy1-
proxy2 reports in control versus case households for questions
related to tobacco use, socioeconomic factors and health
Question 't pvalue
M1 Is he a current smoker? 1.36 0.63
---_ ......_ .._-_._-_._-_.
M2 How many years ago did he stop smoking regular1y? -0.86 0.94
M3 What does he smoke most often? 1.88 0.25
--_.__ ._._ ..__ ._------_.__ ._--
M4 When he smoked, how many per day was usual? -1.31 0.07
M5 How old was he when he started smoking regular1y? -1.42 0.20
M6 Have his parents ever smoked? -1.88 0.28
--------_._--_.
E15 What is his marital status? -0.28 0.87
F3 Is he in regular paid employment? -0.24 0.90
C14 Does his household own a car? 0.27 0.71
J8 Is he registered disabled?
F1 What is his level of education? -0.15 0.84
-------_._---- .
K1 Has he had any broken bones in the past year? 1.04 0.46
K2 Does he usually cough in the morning? -0.03 0.97
K3 In the past few months, could he climb up a flight up of stairs -0.65 0.43
without becoming breathless?
These results are illustrated by a quantile-quantile plot, Figure 8.3. This range of
questions are normally distributed about a mean close to 0 (-0.21, 95%CI -0.72,
0.29), indicating no overall tendency for greater proxyl-proxy2 agreement in either
type of household. After standardisation, M4 is no longer an important outlier,
although this question lies at the tail end of the distribution, and shows a very slight
departure from the expected value under the assumption of a normal distribution,
approaching 1.95 standard deviations away from a null value of O.This indicates that
agreement in control proxy responses to this question differ from one another
significantly more than case proxy responses.
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Figure 8.3 Quantile-quantile plot of rlstandard error, for the difference in proxy1-
proxy2 agreement in control versus case households for questions on
tobacco use, socio-economic factors and health
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In summary, there is little statistical evidence to support any overall trend for a
difference in the proxyl-proxy2 agreement in case versus control households. The
only clear exceptions are two questions asking about change in alcohol consumption
behaviour, for which case proxies are in closer agreement than control proxies, and
one question asking about quantity of cigarettes smoked, which shows bias in the
same direction.
8.3.5 Generalisability of this subset
In order to be able to generalise these fmdings to the larger dataset, it was important
to establish that there were no important differences in the baseline characteristics of
those households examined within this chapter (for which a validation interview was
obtained) with those for which a validation interview was not obtained.
A selection of characteristics was compared between eligible households for which a
successful validation interview was/was not obtained. These characteristics, (age of
index, education level of index, employment status of index and narcology
registration) are displayed in Table 8.9.
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Age distribution differed noticeably between those eligible households in which a
validation interview was/was not obtained. A greater proportion of interviews were
obtained from both case and control proxy households where the index was in the
oldest age group, whilst among households where the index was 35-39, fewest of
those households approached resulted in an interview. Little difference was observed
in the youngest age group.
The proportion of validation interviews obtained from eligible case households
approached was similar for all classes of educational level. Among control
households, a similar trend was also observed, although proportionately more
successful interviews were obtained among controls whose educational level was
'professional school', and proportionately less among those with some/complete
higher education.
There is little difference in either the employment status of the index, or in
registration at the narcology service in both case and control households, when
examined by households in which a validation interview was/was not obtained.
Thus, none of education, employment or narcology registration affect response rate
among cases or controls, but are associated with different response rate in each. (i.e.
distribution of these variables is similar among those cases who did and did not
provide validation interview and the same among the controls, but the two
distributions differ from one another). Conversely, age does appear to affect response
rate whereby response rates are higher among both cases and controls in the older
age groups, and the youngest age group. However, overall the absence of major
differences in these results support the assumption that analyses performed on this
subset of households for which a validation interview was successfully obtained may
be generalised to the larger dataset
Having established that the distribution of index characteristics did not substantially
differ between households in which a validation interview was/was not obtained, an
investigation was carried out to explore whether there were substantial differences in
the pattern ofproxy1 responses in these groups that could limit genera1isability.
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Representativeness of households in which a validation interview was
obtained: formal evaluation
In order to explore whether the pattern of proxyl responses relative to the index
response differed in the subset analysed in this chapter, an investigation of agreement
between the index and proxyl was carried out, comparing households in which a
validation interview was obtained with households for which this was not the case.
Agresti's loglinear model was used to formally investigate the difference in
agreement between the control and proxyl in these two groups.
Alcohol related questions
Table 8.10 displays t coefficients for this difference, along with their p-value for the
null hypothesis that there is no difference in agreement between pairs for the range of
questions relating to alcohol use. Exactly one third of the questions examined have a
t which lies below 0 (no difference between groups), so although a binomial test of
the null hypothesis that the proportion of negative t values is half the total number is
non-significant, there is a very slight tendency for the index-proxy agreement in
those households which produced a validation interview to be weaker than those
which did not. Examination of the range of values obtained for t reveals that the
magnitude of any difference is small: most of the values fall close to a null result of
0, with only a few results of any interest. Notably, question L16 ('Does he ever drink
large quantities of spirits without also eating some food?') has a t slightly larger than
most other values, indicating that those included in the subset examined may report
this question more differently to the index than those excluded. Question L25 ('Has
he been on zapoi in the past year?') also has a relatively large t, indicating the
opposite - that this question is better reported by those in this subset than in the
overall dataset, although this difference is not statistically significant. Only three of
the 30 questions examined here show statistical evidence of a difference at the 5%
level, and after application of a Bonferroni correction, no test is statistically
significant when using a corrected critical p value of 0.002. Overall, there are no
questions for which the difference which statistically differs from a null value of 0,
indicating that for alcohol questions, the subset analysed within this chapter can be
considered to be representative of the whole dataset
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Table 8.10
Question
T and p-value for the difference in index-proxy1 agreement for
questions relating to alcohol use in households for which a validation
interview was notlwas obtained
p value
L1 0.56
L2
How often is beer usually drunk?
How often is wine usually drunk?
0.21
-0.26 0.58
L3
._~_. .__ ._ .... _.. _"" __ .... - .. .. .. - .... --- .. _.. -- -- .. -- .. ----- __ .. - - - __ .. __ .. __ - ._M .. .. . _
0.25How often are spirits usually drunk? 0.42
- .. - - "._. _.... - .... .. ....... _ ----.-- _._._-_._. -- - ..... "'_ -- .. -- _. ---- - .. - __ ._ .... M .. ... • • _
L4 How often are other alcoholic substances drunk? 0.37 0.92
L5 0.11On which day is beer usually drunk? 0.73
_ .._ _ ..__ _ _ .. ---_._- _. -- ---- ---_._-- -- .-_------- --------- -- ------- .. -_._-------- -------- --------------
L6 On which day is wine usually drunk? 0.19 0.70
0.86L7 On which day are spirits usually drunk? 0.08
____ M' M' _ __ •• _ .. ,_M --------------- .. M. -------------- • •••• •• • • •••__ ._._ ......
0.80L8 On which day are other alcoholic substances usually drunk? 0.38
___ .. •• • "..... • .. - ...... __ - .... ' __ 'M ._ ~ • ~ • __ H. _~ _ ~_ __ _ • ~ • M. _. __ • __ .. ._ __ __
0.73L9 How much beer is usually drunk on one occasion? 0.14
L10
..-..-..- _ ..__ - _.- _ __ ._.-.-._ _ _._ _._.__ _ _.-_.-._---_._ .._._ __ __ .._----- ..__ ._ _ _.__ ._._-- .._--_._---_ __ ..__ .._ _ .._---_._-_ _._._-----_._ _--_ .._ .
0.56How much wine is usually drunk on one occasion? -0.30-_ ..__ ........ _ ....._._._ ....-...._ .........-..._ ......._ ..._-.-._._---_ ..._--. __ .._ ....._---_._.- ..._.-_ .._.__ ....._--------_ .._ ..__ .__ ._._-_._--_ .._-_._._ ..__ ._--_ ..._.- ...__ ._..__ ..._-----_._--_._---_.
L11 What quantity of spirits is usually drunk on one occasion? -0.19 0.68
.._.__ .-._ __ ..- _ _ _.- _ _ __ _ __ _._ _.__ ._ __ _._ .._._--------_._._ .._ .._._ _._._-_ _._._._------------_ .._._-_ .._--------_ ..__ .__ ._-_ .._------_._._-_._---
0.96L12 What is the maximum quantity of beer ever drunk on one
occasion?
0.02
L13
_.__ ..._ ..__ ..__ ._...... _._-_ ...._ .........__ ......... __ .__ ....._ ......__ ._._-_ ..._ .._ ....__ ..---_ ...._-_ ...._.- ..---_ .._-_._._----- ...._ ..._._------_ .._----_.--_._-_. __ .._.__ ._-------_._._-_ .._----------_._ ...-
0.94What is the maximum quantity of wine ever drunk on one
occasion?
0.04
-----_._. -------_.- - _._- - - -- ..._-_ .._._ .._--_. -_._- - -_.- ----- _._--- - ----._- ..--------. _ ..__ ._--_ ..._--_ ..._---_ .._._----_ ...._---_ ..__ .._-_._---._--
L14 What are the maximum quantity of spirits ever drunk on one
occasion?
0.27 0.51
0.82L15 Does he ever drink spirits together with either beer or wine at
the same sitting?
0.09
L16 Does he ever drink large quantities of spirits without also
eating some food?
L17 -0.19
L18
How often does he become excessively drunk? 0.67
___ • .. • __ ~ .. ~~~~ .. MU _ •• ~". • __ ._. • ._.
0.79Does he ever drink alcohol before noon? -0.12
... _ .. __ .. ~.~M .. U ..... _. - .... -.- .. - .. ---.---- .. ------ ... - ... - ..... -- .... --------------- ... --- .. ----.- .. - .... - ... ---.---- •• ----.--.---.-.--. __ • • • • _
0.15L19 How often does he have a hangover? -0.66-_ __ ..- __ - _ - --~---- -- ----- ..--- ..-. .. __ ._ __ __ ._-_ .._ __ ..__ ._---_._-_._-_ _._ .._--_.--------_._-_. __ _----_ -.._._---_ _----_._ .._-
0.35L20 How often does he fail to fulfil his work obligations due to
drinking alcohol?
-0.85
_.._....-....-.-.-.---.-. ..---.....----..-.-..-.-- ..-....---u-- ..._.. ..__....__.._._. ._.... ._. . .. . .__. .. . ._._. ...__ ~ ... . _
0.33L21
L22
How often does he fail to fulfil his family or personal
obligations due to drinking alcohol?
0.64
-" -_.- -_---- ----------- -- -----_ ... - - - -- -_. ---_.- _._-_.- -- ---- - --------------_ .._- .._._---_. __ .. ---- ---_._- _._- -- .-- -_-
Does he ever go to sleep at night without taking his clothes off -0.77
because of being drunk?
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0.32
Question p value
L23 Does he ever drink alone?
L24 Does he usually drink alcohol at home or in other places?
L25 Has he had one or more episodes of zapoi in the past year? -1.18 0.20
Has he been arrested because of being drunk during the past 0.20 0.82
year?
- • - - H, ·H ------------ - • ---- •••--------.------ •••- •• ---.------.-. __ ._. __ • .---------_ .. _..
Does he currently drink more, less or about the same as one 0.52 0.18
year ago?
L32
L33
-- - --- ----------- ---- __ ._----------- - --_--------- -------_.--
L34 Does he currently drink more, less or the same as one month 0.19 0.63
ago?
---- ._---------- _. ---------------- --- --_._---------_.
L36 Has he ever had help or advice from a doctor, narcologist,
social worker or some other professional for an alcohol
problem?---------_._--_._-----_._-_ ...._-_._--_. __ .. _ ._--------
-0.58 0.46
L38 Has he ever been taken to a sobering up centre? 0.17 0.70
Tobacco use, socioeconomic factors and health related questions
Table 8.11 displays the results of a similar analysis exploring the difference m
agreement between the control and proxy! for households in which a validation
interview was/was not conducted for questions on smoking, socioeconomic factors
and aspects of health.
A binomial test of the null hypothesis that the proportion of negative 't values is half
the total number is statistically significant, with the confidence interval falling well
below the expected mean ofO.5. Examination of the range of values obtained for 't in
this table reveals that almost every value is positive, indicating a slight tendency for
first proxies not in households in which a validation interview was conducted to
agree more closely with the control. However, only a small number of questions
display't values which are statistically different to 0 at the 5% level, and applying a
Bonferroni correction to this table leaves only one question, M6, statistically
significant based on a corrected critical p value of 0.004 (0.05/14). These results
continue to support the assumption that this subset is representative of the wider
dataset with respect to questions on smoking, socioeconomic factors and health.
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Table 8.11 T and p-value for the difference in index-proxy agreement in control
households for which a validation interview was not/wes obtained for
questions relating to tobacco use, socioeconomic factors and aspects
of health
Question p value
M1 Is he a current smoker? 1.28 0.30
---------_._---_._------------------
M2 How many years ago did he stop smoking regularly? 1.84 0.29
------_.- ---- ------ ---- --- ----------
M3 What does he smoke most often? 0.83 0.42
M4 When he smoked, how many per day was usual?
M5 How old was he when he started smoking regularly? 0.58 0.25
M6 Have his parents ever smoked?
E15 What is his marital status?
F3 Is he in regular paid employment? 0.64 0.50
C14 Does his household own a car?
J8 Is he registered disabled? 3.78 0.18
F1 What is his level of education?
~Has h;h"adany broken bones in the past year?
0.46 0.41
-0.21 0.84
-- ---.--- ----- --_._----- -------------------------------------------K2---D~;;he usually cough in the morning? -0.13 0.78
------------------------------------ -- __ .
K3'--I,;"-the past few months, could he climb up a flight up of stairs 0.52 0.42
without becoming breathless?
Considering all these questions together, a quantile-quantile plot shows that the
questions are normally distributed about a mean which lies just above 0 (0.61, 95%
Cl 0.26, 0.96). This indicates a slight tendency for those included in the subset to
have slightly poorer index-proxy1 agreement than the wider dataset. However, the
absence of important outliers, and the slight magnitude of the shift in agreement
supports the generalisability of results obtained in this chapter.
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Figure 8.4 Quantile-quantile plot of Tlstandard error for the difference in index-
proxy agreement in pairs of respondents in control households for
which a validation interview was notlwas obtained
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8.4 Discussion
In Chapter 7 it emerged that, in line with the literature, spouses appear to provide the
most valid responses to a range of questions with respect to the index. It is plausible
that these fmdings are confounded by properties of the household from which
respondents and indexes come: the setting in which indexes and their proxies live
undoubtedly affects the type of proxy available, and this setting may also affect and
be directly responsible for aspects of index behaviour and the quality of index-proxy
relationships which influence the level of agreement between index and proxy
responses.
This chapter explored the issue of whether certain properties of the household -
known or unknown - are to some extent responsible for the apparent differential
validity of proxy responses according to the index-proxy relationship. In other words,
does proxy type make a difference per se to the validity of proxy responses, or does
the household confound the fmdings of Chapter 7. In exploring the agreement
between two within-household proxies, there was automatic adjustment for
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properties of the household which may impact on the apparent validity of proxy
responses, and it was therefore possible to further untangle the factors driving
validity of proxy response with respect to proxy type.
Is there agreement between two proxies within a single control household?
Comparison of within-household proxy responses where proxyl was the spouse and
proxy2 was the next best available proxy enabled an assessment of whether proxies
agree with one another. Strong agreement between proxies would indicate that
different proxy types provide similar responses regardless of household attributes,
whilst weak agreement would indicate that different proxy types provide different
responses to questions. In this latter scenario, there is support for the hypothesis that
proxy type is important.
Within control households, the questions for which there was comparatively poor
proxyl-proxy2 agreement as indicated by Cohen's kappa coefficient were few. These
questions tended to ask about aspects of the index's behaviour which are arguably
difficult for a proxy to be easily able to observe due to the necessity for detailed
knowledge (e.g. 'When he smoked, how many per day was usual?') or knowledge of
behaviours occurring away from the home (e.g. 'Does he usually drink alcohol at
home or in other places?'). In fact, there was considerable overlap between these
questions and the questions identified in Chapter 7 as eliciting poor index-proxy
agreement in general. It is plausible that proxies are unable to provide valid
responses to these questions regardless of their relationship to the index, and the
misclassification may be either random or directional according to specific proxy
type, but is universally present, resulting in low agreement between proxies in
control households.
Are spouses more valid than other proxy respondents?
By examination of index-proxy agreement using two different proxies within the
same households it was possible to draw conclusions regarding the effect of whether
a proxy is the spouse versus the next best available respondent on agreement with the
index. In line with the general finding that, to some extent, within-household proxies
agree with each other, the analyses conducted in this chapter did not reveal spouses
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to be better informants than the next available proxy. There was very little detectable
statistical difference in the agreement between controls and proxyl versus controls
and proxy2, indicating that although proxies may not agree strongly with one
another, they are equally invalid with respect to the index in control households.
This is a novel finding, and suggests that proxy type may be less important than
previously deduced in driving validity of proxy responses. Instead, it is attributes of
the household and/or the index which result in proxies being more or less valid at
informing about the index. Considered along with the findings of Chapter 7 which
indicated that spouses tend to be in slightly better agreement with the index than
other types of proxy, there is a suggestion that one such attribute is the fact that the
index has a spouse at all. It may be that men who have a spouse, compared with men
who have never had a spouse or who have lost their spouse, tend toward behaviours
which are less difficult for their proxies to report accurately and consistently.
Do these findings differ in case versus control households?
Another such attribute is the fact of death of the index, which could be anticipated to
affect the responses provided by different members of the household. The responses
provided by two proxies within case households could not, of course, be compared to
the case, therefore the analyses carried out in control households could not be
replicated. However, an analysis comparing the within-proxy agreement in case
compared with control households provided some evidence regarding whether
agreement differs according to case/control status, i.e. the fact of death.
So is there any case-control bias in the importance of proxy type? Although
examination of Cohen's kappa coefficients at the beginning of this chapter appeared
to indicate that case proxies tend to agree more closely with one another than control
proxies for this range of questions, when using Agresti's loglinear model little
support for this was observed. In a formal comparison of agreement between pairs in
the two types of household, there was little detectable difference in agreement
beyond that expected by chance.
However, the indication of stronger concordance between case proxies cannot be
ignored. Despite the lack of a statistically detectable difference, it does appear that
choice of proxy may have a lesser impact on the validity of proxy response in case
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compared with control households. It is important to note that this fmding pertains to
the relative, not absolute validity of these responses, but in the absence of a case
(index) to interview, it is not possible to identify which type of proxy is most valid
for any given question in case households.
The reasons behind this fmding can be speculated upon. It is plausible that the fact of
the recent death of the index encourages proxies within any given household to
uniformly under-, or indeed over- estimate the behaviours in question. It is also
likely, however, that the fact of death is related to the behaviours in question, and
that cases in this study tend towards heavier drinking behaviours. The nature of such
behaviours would be more apparent to proxies, making these specific questions less
difficult to validly answer for any proxy. This would have the result of greater
uniformity in proxy responses in case households. Thus, despite the apparent case-
control bias in the importance of proxy choice, whereby the selection of proxy has a
greater impact on the validity of findings among controls than among cases, it may
be behaviours related to the fact of death, rather than the fact of death itself, which
are the overriding factors influencing proxy responses to these questions.
Umitations
The analyses presented in this thesis are carried out using proxies selected according
to a protocol designed to ensure that the proxy has good knowledge of the index. The
extent to which differences in proxy validity can be detected is therefore limited,
since all proxies have been selected on the basis of being expected to provide
reasonably valid responses. The weakness of some of the findings here may be
attributable, in part, to this limitation of these data, and the strength of findings could
plausibly increase where such a stringent screening protocol was not applied.
A further limitation of the analyses presented in this chapter is that they were
conducted using relatively small sample sizes, and it is plausible that this has led to
the false negative results which contrast with the findings of Chapter 7. Repetition of
these analyses with a larger study population could result in amplification of slight
positive effects of proxy type which have not convincingly emerged here.
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Concluding comments
Consideration of the evidence presented in this chapter does suggest that proxy type
may be less important than previously suspected in terms of agreement with an
index. Instead of specific attributes of the proxy per se driving differences observed
in previous analyses, it appears that it is attributes of the index or households which
are, in fact, influencing the validity of the proxy responses. Such attributes will
include many unmeasured characteristics of the index, the proxy and the household,
but two emerge here as particularly important. There are firstly, whether the index
has a spouse (rather than whether the proxy is the spouse), and secondly, the fact of
death itself. Whilst this latter attribute cannot be controlled - it is an integral
weakness of this type of case control study - it is reassuring that the difference
observed here is modest. However, the former finding has implications in terms of
choice of index in this type of study. Whilst more valid data may be collected if
subjects are limited to those who have spouses, the generalisability of such research
would also be limited to men who have spouses. In the light of the magnitude of the
difference in agreement observed, this trade-off in proxy validity against
generalisability of fmdings must be carefully considered in the design of any study
which uses proxy respondents.
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Chapter 9 Impact of using proxy data on case-
control results
In this chapter, the focus turns to what is arguably the most important issue
associated with using proxy respondents in place of index respondents to collect
questionnaire data: the impact on study fmdings. In previous chapters there has been
much focus on validity of proxy respondents at an individual level. Findings have
been interesting and informative regarding effects of characteristics of the index, of
the proxy and of the index-proxy relationship on the validity of proxy responses.
However, in this chapter we return to the motivation behind these exploratory
analyses and address an important question: what difference, if any, does the use of
proxy respondents make to the findings of a case-control study?
9.1 Summary of chapter contents
This chapter begins by assessing what impact there is on measures of effect obtained
in a case-control study examining the effect of alcohol on all-cause mortality when
the best available proxy is used, rather than self-reported data. There is then an
investigation of the effect of using proxies defined by particular attributes of the
index-proxy relationship. Firstly, analyses explore the impact of the use of spouses
rather than self-reported data, and secondly, the impact of the use of proxies who
report 'good' or 'extremely good' knowledge of the index, rather than self-reported
data.
9.2 Methods
Odds ratios obtained in a case-control setting - at least in a univariate situation - are
a reflection of aggregate, marginal distributions. Whilst high levels of agreement
between control and control proxy responses will probably mean that two ORs
obtained using data from these two different sources will be very similar, lower
levels of agreement does not necessarily lead to dissimilar ORs. Therefore,
examination of individual-level agreement only is not sufficiently informative
regarding whether use of proxy responses has a substantial impact on measures of
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effect obtained. Here, a comparison of odds ratios obtained when using different
respondents will be made in the context of a large case-control study.
The Izhevsk Family Study is a case-control study whose central hypothesis focused
on the risk factors of premature mortality among Russian men of working age (25-
54), concentrating on alcohol use as the primary exposure. The study design and
methods are described in detail in Chapter 3. Using this unique dataset comprising
proxy data for case and controls, as well as interview data with the controls
themselves, it is possible to investigate the question of the impact of using proxy data
on study findings.
Firstly, the question of whether the use of proxies has any impact on measures of
effect obtained: whether ORs are changed, and in which direction. Secondly, whether
the use of spouses, identified in previous chapters as likely to be the most valid
respondents compared with self-report, has any impact on measures of effect.
Finally, whether the use of proxy reports from individuals who report 'good' or
'extremely good' knowledge of the index, versus self-reports of control exposures in
the same households has any impact. Other subsets explored in previous chapters did
not show any evidence of improving proxy validity, and therefore will not be
explored further in this chapter. The intention here is not to estimate the true
association between alcohol consumption and mortality in this case control study,
since further elaboration of the analyses would be necessary to address this. Rather,
the aim is to compare the mortality adjusted odds ratios obtained using different
respondents as detailed below.
Logistic regression was used to obtain all-cause mortality odds ratios according to
different types of alcohol consumption (frequency of beer, wine, spirits, surrogates
consumption), adjusted for age, smoking status and some socioeconomic factors. The
analysis was repeated using the following restricted subsets of households:
• All households included in previous analyses: case proxy versus control
proxy data, case proxy versus self-reported control data
• Restriction to households where proxy 1was the index's spouse: case
proxy versus control proxy data, case proxy versus self-reported control
data
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• Restriction to households where proxy 1 reported 'good' or 'extremely
good' knowledge of the index: case proxy versus control proxy data,
case proxy versus self-reported control data
In order to avoid confounding by attributes of the control household, self-reported
control data and control data were included in each analysis on a household basis: i.e.
self-reported data was examined only if the control's proxy met the above criteria.
The small number of questionnaire items within these samples with missing data,
however, were not excluded (Appendix 8).
Variables
The outcome explored was all-cause mortality. Primary exposures comprised a range
of variables relating to alcohol use, specifically - frequency of consumption of beer
(LI), wine (L2), spirits (L3) and surrogates (L4) (daily or almost daily, 3-4 times per
week, 1-3 times per month, never or almost never). Analyses were adjusted for the
following exposures: age group (25-29, 30-34, 35-39, 40-44, 45-49, 50-54), smoking
status (MI) (current, ex-smoker, never-smoker), education (Fl) (some/complete
secondary, professional, specialized secondary, some/complete higher), employment
(F3) (regular paid employment, unemployed due to disability, unemployed due to ill
heath, unemployed - other), marital status (E15) (living together with spouse in a
registered marriage, living together with spouse but not in a registered marriage,
divorced/separated, widowed, never married), household ownership of a car (C14)
(yes, no).
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9.3 Results
By comparing the odds ratios obtained when using specific proxies as respondents
for control data, as compared with the control self-reports, it is possible to evaluate
the impact of using proxy reports on study outcomes in a case control study.
The distribution of observations by respondent type for each subset examined is
presented in Appendix 8.
9.3.1 Comparison of odds ratios obtained in all households
Figure 9.1 and Table 9.1 show the mortality adjusted odds ratios by frequency of
drinking in all households, displaying results obtained using proxy data for controls
alongside those obtained when using self-reported data.
It is clear that the general impact of using proxies is to underestimate the mortality
adjusted OR relative to that obtained using self-reported data, and that the magnitude
of underestimation varies substantially by alcohol type and frequency category.
Figure 9.1 Mortality adjusted odds ratios and 95% confidence interval by
frequency of drinking in all households
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Reference category: rarely/never for all exposures.
ORs adjusted for age group, smoking status, education level, employment status, marital
status, car ownership
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The impact is modest or absent for the categories representing monthly or weekly
consumption for all types of alcoholic drink examined. However, as the alcohol
consumption category becomes more extreme, so does the difference in estimated
OR with the greatest differences observed for daily consumption of all drinks. In
particular, the difference in observed OR for the effect of daily surrogate
consumption is large, although there is overlap in confidence intervals, and the point
estimate for daily consumption of wine is also large, although examination of the
confidence intervals for this type of beverage again indicates that these estimates are
imprecise due to the small sample sizes in the categories examined, and therefore
cannot be interpreted with confidence. This scenario, in which fewest restrictions are
made to the households included, results in the largest sample size and is perhaps the
most useful of the three examined in this chapter in a real setting. Therefore these
results are of particular interest.
Table 9.1 Mortality adjusted odds ratios by frequency of drinking in all
households
Proxy-reported data Self-reported data
OR 95%CI OR 95%CI
beer daily 1.7 (1.2,2.4) 2.6 (1.8,3.9)
weekly 0.9 (0.7,1.2) 1.1 (0.9,1.4)
monthly 0.7 (0.5,0.9) 0.8 (0.6,1)
rarely/never 1.0 1.0
wine daily 4.9 (2.5,9.8) 21.5 (6.5,70.8)
weekly 1.7 (1.2,2.5) 2.2 (1.5,3.2)
monthly 0.8 (0.6,1) 0.9 (0.7,1.1)
rarely/never 1.0 1.0
spirits daily 5.5 (3.4,8.8) 7.6 (4.5,12.8)
weekly 2.1 (1.6,2.8) 2 (1.5,2.7)
monthly 1.1 (0.9,1.5) 1.1 (0.9,1.5)
rarely/never 1.0 1.0
surrogates daily 10.6 (6.5,17.2) 26.2 (13.5,51)
weekly 3.8 (2.5,5.9) 5.3 (3.3,8.6)
monthly 1.8 (1.2,2.8) 1.8 (1.2,2.9)
rarely/never 1.0 1.0
ORs a4Justed for age group, smoking status, education level, employment status, marital status, car
ownership
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9.3.2 Comparison of odds ratios obtained in households where the proxy is
the index's spouse (subset 4)
As previously discussed, the spouse is widely held as the preferred choice of proxy
respondent according to the literature (Chapter 1), and previous analyses in this
thesis suggest that spouses may be the most valid proxy respondents. Figure 9.2 and
Table 9.2 show the mortality adjusted odds ratios by frequency of drinking in
household for which the proxy is the index's spouse, displaying results obtained
using proxy data for controls alongside those obtained when using self-reported data.
Figure 9.2 Mortality adjusted odds ratios and 95% confidence intervals by
frequency of drinking in households where the proxy is the index's
spouse (subset 4)
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It is clear that the general impact of using spouses as proxies rather than self-reported
data is again to consistently underestimate the mortality adjusted OR. The overall
trend is consistent with the result observed when using the whole dataset, whereby
there is very little difference in the estimated effect of infrequent drinking of any
type of alcohol, but as the alcohol consumption category becomes more extreme, so
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does the difference in estimated OR with the greatest differences observed for daily
consumption of all drinks, and in particular, daily consumption of surrogates.
It is not surprising that examination of the adjusted mortality odds ratios obtained
using index versus proxy data in households where the proxy is the index's spouse
demonstrates similar patterns to the previous analysis, since this group of
respondents comprises the a large proportion of the whole sample (86% among
control households, 60% among case households). However, the findings are not
identical: when only households for which the proxy is the index's spouse are
included, the magnitude of the difference in OR obtained using proxy and index
control data is intensified. Most strikingly, the OR for daily surrogates consumption
is greatly and significantly underestimated when using proxy-reported data compared
with self-reported data in this sample.
Table 9.2 Mortality adjusted odds ratios by frequency of drinking: households in
households where the proxy is the index's spouse (subset 4)
Proxy-reported data Self-reported data
OR 95%CI OR 95%CI
beer daily 1.6 (1.1,2.4) 2.8 (1.8,4.3)
weekly 0.9 (0.7,1.3) 1.1 (0.8, 1.5)
monthly 0.7 (0.5, 1.0) 0.9 (0.6, 1.2)
rarely/never 1.0 1.0
wine daily 4.5 (2.0,9.8) 25.5 (5.8, 111.6)
weekly 1.9 (1.3,2.9) 2.3 (1.5,3.5)
monthly 0.7 (0.6,1.0) 0.9 (0.7,1.2)
rarely/never 1.0 1.0
spirits daily 4.4 (2.6,7.5) 7.1 (3.9, 12.8)
weekly 2.1 (1.5,3.0) 2.2 (1.5, 3.0)
monthly 1.2 (0.9,1.6) 1.2 (0.9,1.7)
rarely/never 1.0 1.0
surrogates daily 1.9 (1.1,3.1) 23.8 (11.2,50.6)
weekly 3.2 (1.9,5.3) 4.7 (2.7,8.3)
monthly 1.9 (1.1,3.1) 2.3 (1.4,3.8)
rarely/never 1.0 1.0
ORs adjusted for age group, smoking status, education level, employment status, marital status, car
ownership
196
9.3.3 Comparison of odds ratios obtained in households where proxies
report 'good' or 'extremely good' knowledge of the index (subset 2)
Examining the ORs obtained using data from those households within which the
proxy reported 'very good' or 'extremely good' knowledge of the index, an overall
tendency is once again observed for estimates obtained using proxy data to be more
conservative than those obtained using self-reported data (Figure 9.3 and Table 9.3).
Notably, confidence intervals overlap in every instance, suggesting a lack of
statistically significant difference between ORs obtained. However, for some of the
larger effects in particular, the difference between point estimates is large and the
overlap is at the extremes of the range of possible values, indicating that a difference
is plausible. The estimated effect of monthly consumption of different alcoholic
beverages or surrogates is again hardly affected by the use of proxy versus self-
reported data. The differences in estimates for 'weekly' consumption are slightly
larger for wine and surrogates, but not for beer or spirits.
Figure 9.3 Mortality adjusted odds ratios and 95% confidence intervals by
frequency of drinking in households where proxies report 'good' or
'extremely good' knowledge of the index (subset 2)
beer
Reference category: rarely/never for all exposures
DRs adjusted for age group, smoking status, education level, employment status, marital
status, car ownership
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Substantially overlapping confidence intervals for these two former alcohols (wine
and surrogates) suggests these imprecise estimates may differ by chance, although
the lack of a detectable statistical effect does not necessarily indicate lack of a real
tendency that would be detected in a larger sample. The estimated OR obtained using
proxy and self-report for 'daily' wine and surrogates consumption persist in showing
large differences in point estimates, as observed in the previous samples examined.
However, the confidence intervals between the two estimates show considerable
overlap here for both wine and surrogates, providing less evidence of an extreme
effect using these proxies than when using spouses only.
Table 9.3 Mortality adjusted odds ratios by frequency of drinking using proxies
who report 'good' 'extremely good' knowledge of the index (subset 2)
Proxy-reported data Self-reported data
OR 95%CI OR 95%CI
beer daily 1.5 (1.0,2.3) 2.2 (1.4,3.4)
weekly 0.9 (0.7,1.2) 1.1 (0.8,1.4)
monthly 0.7 (0.5,0.9) 0.8 (0.6,1.1)
rarely/never 1.0 1.0
wine daily 5.7 (2.6,12.5) 28.6 (6.7,121.2)
weekly 1.7 (1.1,2.5) 2.2 (1.5,3.3)
monthly 0.8 (0.6,1.0) 0.9 (0.7,1.2)
rarely/never 1.0 1.0
spirits daily 5.0 (2.9,8.4) 7.1 (4.0,12.8)
weekly 2.0 (1.5,2.8) 1.8 (1.3,2.5)
monthly 1.1 (0.8,1.5) 1.1 (0.9,1.5)
rarely/never 1.0 1.0
surrogates daily 10.8 (6.2,18.7) 26.0 (12.4,54.6)
weekly 3.7 (2.3,6.1) 5.3 (3.1,9.1)
monthly 2.3 (1.4,3.8) 2.4 (1.5,4.1)
rarely/never 1.0 1.0
ORs adjusted for age group, smoldng status, education level, employment status, marital status, car
ownership
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9.4 Discussion
In this chapter, an evaluation of the impact of the use of proxies in a case control
study of premature mortality was conducted. Having demonstrated that proxies
provide reasonably valid responses to certain classes of question, and that spouses
may be more valid respondents than other proxy types, it was of particular interest to
investigate the consequences of these fmdings by addressing two questions: firstly,
does it make any difference to measures of effect obtained by a case-control study of
examining the effect of alcohol consumption on mortality if proxy data is used
instead of self-reports? and secondly, does restricting to those specific proxy types
expected to provide more valid data have any further impact?
Does the use of proxy-reported data make any difference to study findings?
The odds ratios obtained using self-reported data tended to be inflated relative to
those obtained using proxy-reported data, especially in the most extreme response
categories and for surrogate and wine consumption. This reflects the tendency for
controls to underestimate their own alcohol consumption relative to their proxies.
This is in accordance with the findings of Chapter 7 which assessed index-proxy
agreement for a range of questions about alcohol consumption as well as other
exposures.
A case-control study exploring alcohol-related determinants of mortality using proxy
respondents for controls draws more conservative conclusions than using index
respondents. The practical implications of this are interesting: the use of proxy
respondents does not appear to result in an overestimation of effect when exploring
alcohol consumption as a primary exposure of mortality. However, it is important to
note that although the estimate of this context-specific main effect measure errs in
the direction of conservatism, if these data were used to estimate population
prevalences of alcohol consumption, the result would be a substantial overestimate,
and the use of proxy responses about exposures for which the proxy underestimated
with respect to the index would result in a relative over-estimate of the measure of
effect.
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The impact of systematic and random misc/assification of responses
All respondents are supplying answers to questions which are attempting to measure
an actual underlying behaviour. There is almost certainly random and non-random
misclassification with respect to this behaviour among all types of respondent which
will have affected the measures of effect obtained.
Initially considering controls and their proxies, it is not possible to confidently
deduce which type of respondent tends to report most accurately with respect to this
underlying behaviour. However, results from Chapter 7 and those presented in this
chapter indicate that, apart from a few exceptions, there is a general tendency for
control proxies to report systematically higher alcohol consumption than the controls
themselves. This suggests that for either proxies, indexes or both, there is non-
random misclassification relative to the actual underlying behaviour. It cannot be
ruled out that proxies are reporting more accurately with respect to this underlying
behaviour, and the indexes are underestimating. In this scenario, the OR obtained
when using proxy respondents are closer in magnitude to the real- unknown - value
and the ORs obtained using index data are overestimates. The converse may also be
true, i.e. proxies may be systematically overestimating alcohol consumption relative
to valid self-reports, in which case the ORs obtained when using proxy respondents
are an underestimate of the real value and those obtained using index data are more
valid.
Misclassification among case proxies is also relevant in consideration of the impact
on measures of effect obtained. If the extent of systematic misclassification among
case proxies is similar to that among control proxies, then the overall measure of
effect will be valid, despite invalid prevalence estimates within each groups. If the
magnitude of systematic misclassification tends towards greater over-reporting of
alcohol consumption among case proxies than control proxies, then the resulting OR
will be increased. If the magnitude of misclassification is less among case proxies,
the OR will be diminished. It is also conceivable that case proxies and control
proxies systematically misclassify in opposite directions, inwhich case the resulting
measure of effect would be more dramatically attenuated (if control proxies over-
report and case proxies under-report) or increased (the opposite situation). In the
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absence ofan index against which to compare case proxy reports, it is not possible to
ascertain the extent or direction of systematic misclassification among case proxies.
Finally, random misclassification is likely to occur to some extent among all types of
respondent, in particular where index-proxy agreement is weak and no general
tendency is observed in terms of control proxies over- or under-reporting relative to
indexes. This will have had the effect of attenuating the ORs obtained.
Is there any further effect when restricting to proxies of specific types?
There is little statistical evidence to suggest that the absolute magnitude of odds
ratios obtained using proxy-reported data is affected by restriction to the subsets
which contain proxies who should be better able to validly report with respect to the
index (those in which the proxy is the index's spouse; those in which the proxy
reports 'very good' or 'extremely good' knowledge of the index). There is, however,
a tendency for slight attenuation of effects when restricting to households in which
the proxy is the spouse, and a tendency for a decrease in precision.
The fact that the estimated odds ratios observed when using self-reported data are
higher when using the restricted samples then when considering all households
supports the previous supposition that there may be an intrinsic difference in the
behaviour of indexes in those households where there is a spouse. The behaviour of
these indexes would plausibly be less extreme in terms of alcohol consumption,
which would lead to decreased precision in the estimates due to exclusion of many
of the most extreme observations, which is indeed observed in the wider confidence
intervals for subset 4 (spouses only). Additionally, however, if the tendency for
indexes whose proxy is not their spouse to have more extreme behaviour is
particularly true of cases, this would result in a weaker association between alcohol
consumption and mortality. In other words, these findings are not only reflective of
the extent to which proxies under-report index alcohol consumption, but also of the
fact that index behaviour among men who have, for example, a spouse may be more
moderate than men who do not
The hypothesis that men with spouses behave in less extreme ways than men without
spouses is supported by examination of the pattern of surrogate consumption,
whereby there is a strong association between daily consumption and marital status
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(18% of cases with a spouse as proxy reported to drink surrogates daily compared
with 30% of cases without a spouse as proxy; 1% of controls with a spouse as proxy
reported to drink surrogates daily compared with 4% of controls without a spouse as
proxy). By restricting to households in which there is a spouse, the heaviest drinkers
(i.e. the group most at risk) among cases (and controls) are excluded. Whilst it is
therefore tempting to draw conclusions about the advantages of using spouses as
proxies, the above explanation makes the above fmdings difficult to interpret: the
attenuated odds ratios may simply be the result of the association between drinking
behaviour and marital status. This is illustrated by comparison of the measures of
effect obtained for surrogate consumption when using proxy respondents in the three
types of household examined. The effect of daily surrogate consumption collapses
when using proxy data from households where the proxy is -the spouse, compared
with other types of household (Figure 9.4).
Figure 9.4 Mortality adjusted odds ratios and 95% confidence intervals for
frequency of surrogate drinking in different types of household
12
11
10
0 9
¥>
I!.. 8
'C
'C
0 7
j
6..
:>
i' 5
?;o
! 4
0 3:Ii
2
0
daily
• all households
c households in 'o'Itlich the proxy is the index's spouse
• households in 'o'Itlich the proxy reports "-y good' or
'extremely good' knowledge of the index
weekly monthly nrely /nfM!I{ (reference)
Reference category: rarely/never for all exposures
ORs adjusted for age group, smoking status, education level, employment status,
marital status, car ownership
202
Concluding comments
The general tendency observed when carrying out these analyses was for odds ratios
to follow similar trends whether obtained using control or control proxy data, and
whether examining households in which spouses were proxies, where proxies
reported 'very good' or 'extremely good' knowledge of the index, or all households
in this dataset. Despite some clear differences in point estimates observed for
mortality adjusted odds ratios when comparing proxy- and self-reported data for
controls in the same households, large and overlapping confidence intervals mean the
actual magnitude of the effect on ORs obtained when using proxies as respondents is
unclear, except when examining the most extreme aspects of surrogate consumption.
The diminished differential between ORs obtained using self- versus proxy-reported
data in households in which the proxy is the spouse could be interpreted as evidence
that, spouses are preferable informants. However, to reiterate earlier discussion
regarding this issue, this finding may plausibly be a reflection of characteristics of
indexes who have a spouse, rather than any superior ability of the spouse themselves
to validly report index behaviour. At odds with the literature consensus (Chapter 1)
the decision to carry out data collection using only spouses should be undertaken
with caution: restriction of analyses to households comprising only men who have a
spouse carries the additional consequence of limiting generalisability to a specific
sector of the population: men who have spouses.
It is reassuring that when the unrestricted sample of households was examined, the
magnitude of the difference in odds ratios obtained using proxy and index control
data was attenuated rather than increased, leading to a more conservative estimate of
the measure of effect. This scenario, in which fewest restrictions are made regarding
respondent selection, is arguably the most useful for the majority of research
situations: it is not always possible to obtain the preferred proxy, and attempting to
do so is associated with a reduction in sample size and therefore precision. These
results indicate that the inclusion of all proxies actually appears to dilute the extent of
differential misclassification of alcohol exposures, resulting in estimates of odds
ratios approaching those obtained when using self-reported data. These findings
suggest that proxies identified according to a protocol designed to select the best
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available proxy may therefore be used with confidence in case control studies
examining the effect of alcohol as a primary exposure, and more widely provided
care is taken to deduce inwhich direction estimates will be affected.
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Chapter 10 Discussion
The overarching motivation of the research presented in this thesis has been to assess
whether one can use proxies instead of indexes as a source of valid information about
the characteristics and behaviours of index subjects. The empirical work has
necessarily been within a specific context: that is a population-based case-control
study of premature mortality among men in Russia. Nevertheless a number of
important and, in some instances, unexpected findings have emerged that are of
general relevance to any epidemiological investigation in which proxies may be
used. Extensive comparison of information provided by proxies relative to external
data, indexes (in the case of controls) and other proxies has led to the conclusion that
in general proxies provide acceptably valid responses to certain classes of question.
The aims of this thesis can be expressed in terms of a number of questions pertaining
to the use of proxies in research settings where the index is not available have been
addressed. Firstly, does it matter who we ask? i.e. are characteristics of the proxy, or
attributes of the index-proxy relationship important factors affecting the validity of
proxy responses. Secondly, do certain questions elicit better proxy validity than
others? Thirdly, what is the validity of proxy-derived data on alcohol consumption
and its markers? Finally, what effect does the use of proxy responses in place of
index data have on the results of the Izhevsk Family case-control study? These
questions are considered in detail in the following discussion.
Does it matter who we ask?
The questionnaire collected proxy-reported information about attributes of the index-
proxy relationship. These were whether the index and proxy had cohabited for at
least 5 years, whether the proxy had 'very good' or 'extremely good' knowledge of
the index, whether there was daily index-proxy contact, and the formal relationship
of the proxy to the index, i.e. spouse, parent etc. One might expect that proxies who
bad the most regular, intimate knowledge of indexes would provide the most valid
information about their characteristics and behaviour. This was not demonstrated:
examination of proxy responses with respect to external data and index data provided
little evidence to suggest that this was, in fact, the case. The validity of reporting
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being registered disabled or having been in prison by comparison with the relevant
external data was hardly affected within either case or control households. One could
argue that this particular finding is not surprising, since these are objective and
observable measures and therefore comparatively easy for anyone sharing a
household with the index to be able to accurately report. However, analyses,
presented in Chapter 7, assessing validity of proxies of these different types relative
to indexes over a wide range of questions about alcohol-related behaviour, tobacco
use, socioeconomic factors and health predominantly failed to indicate any detectable
difference.
Of interest, and in contrast with this general result, the finding that spouses may
provide more valid responses than other proxies emerged several times in the
analyses conducted. This is expected given that an index's spouse would be best
informed about his behaviour, characteristics and health compared with other
household members, and is consistent with the literature that also suggests that
spouses are preferable informants(S.6.19,29.33),as described in Chapter 1.
However, further analyses reported in the thesis (Chapter 8 and Chapter 9) have
raised an alternative explanation for this finding, Among households in which an
interview was carried out with the spouse, the index and the next best available
proxy, index-proxy agreement was found to be similar for both proxy types.
Although based on relatively small numbers, this apparently contradictory result
might be because the behaviours of index subjects in households where a spouse was
interviewed might be different to those without a spouse or where the spouse refused
to be a proxy. These differences in behaviours may themselves be related to the
validity of information collected by any proxy informant regardless of informant type
per se. Indexes in households where the index has no spouse, either having never
married or found a partner, or having lost their spouse through separation or death
may have particularly unpredictable behaviours, or be socially or psychologically
more isolated, or perhaps evasive, secretive or deceitful in a way that mitigates
against valid proxy reporting, particularly of potentially sensitive bebaviours such as
those, for example, describing or associated with alcohol consumption. In other
words, it is attributes of the index (related to whether or not he has a spouse), rather
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than attributes of the proxy (i.e. whether or not the proxy is the index's spouse) that
may contribute to the higher apparent validity of using spouses as proxy informants.
Thus it is suggested that it is attributes of the index, rather than the proxy, that are
more important in influencing the validity of proxy responses obtained. Investigation
of the most obvious index attribute, the fact of death, provided support for this
supposition. Since there was no index data for cases, it was not possible to assess
directly how far the agreement of control proxies and controls compared with the
agreement between case proxies and cases. Inferences were therefore drawn using
two indirect methods. External data provided one possible set of comparative
standards, and a second approach was to compare within-household proxy-proxy
agreement in case versus control households.
Results indicated firstly that associations between proxy data and external data
differed between case and control households. Secondly, there was some evidence to
suggest that proxies within case households tended to agree more closely with one
another than proxies within control households. These differences in associations are
likely to be due, to some extent, to recall bias associated with the fact of death.
However, beyond the differences in case-control reporting attributable to such bias, it
is likely that these differences are also attributable in part to different underlying
behaviours along with the supposition that proxy respondents are able to provide
more valid responses to more easily observable questions. Many of the questions
asked here relate to exposures associated with mortality, and consequently cases, by
definition, tend to exhibit more extreme and, probably, more observable behaviours.
Therefore, by comparing case proxies and control proxies, there is a degree of
stratification on behaviours which enable proxies to provide more valid responses.
For example, for alcohol in particular, cases tended towards heavier use than
controls, thereby complicating the interpretation of differences when comparing case
and control households for the reasons just described. In other words, it is not the filet
of death which is important, but instead, the filet that questions examining mortality-
related behaviours are more or less easily classified by proxy respondents according
to the case/control status of the index.
In this thesis it has not been possible to separate out these explanations for the
differences between case and control reporting of index behaviour. However,
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regardless of the driving factors, it is reassuring for the overall research agenda that
the magnitude of these differences tended to be small.
Do certain questions elicit increased validity in proxy responses?
It is both a strength and a weakness of this research that great efforts were made to
design questionnaires that would elicit the most valid proxy responses possible,
based on what had been learned from the literature at the inception of the Izhevsk
Family Study. Questions were designed to ask about observable characteristics or
behaviours, avoid detailed, subjective or sensitive topics, and to be observable by the
proxy wherever possible. It is assumed that this has increased proxy validity and
benefited the study. However, from the perspective of the sort of methodological
investigation conducted in this thesis, this has resulted in a reduced scope for
exploration of the effect of style and content of questions on proxy validity.
Nonetheless, variability in response validity did arise, and it was possible to make
comparisons between the responses elicited by different types of questions.
A range of questions was examined, and variation in the extent of index-proxy
agreement was observed. In general, this was easily understandable in terms of the
style and form of questions being assessed. Where increased detail or subjectivity
was introduced into questions, agreement markedly fell, as
expected(2,6,9,lO,14,lS,17,22,24,2S,27,29,68).For example, question L33 ('Does he currently
drink more, less or about the same as one year ago?'), L21 ('How often does he fail
to fulfil his family or personal obligations due to drinking alcohol?') and L14 ('What
is the maximum quantity of spirits ever drunk on one occasion?) consistently elicited
low index-proxy agreement and these same questions tended to exhibit poor proxy-
proxy agreement in both case and control households where two proxies were
interviewed. Conversely, questions which asked about behaviours or characteristics
which were easy for the proxy to observe and avoided detailed responses and
sensitive subjects, much greater validity was observed. For example, L25 ('Has he
had one or more episodes of zapoi in the past year?) and L36 ('Has he ever had help
of advice from a doctor, narcologist, social worker or some other professional for an
alcohol problem?') had high index-proxy and proxy-proxy agreement, and a range of
questions asking about tobacco use and socioeconomic factors elicited particularly
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valid responses, for example question MI ('Is he a current smoker?'), EIS ('What is
his marital status?') and F3 ('Is he in regular paid employment?'). These findings
support the view that easily-observable, non-subjective behaviours are reported most
validly by proxy respondents.
What can we learn about alcohol?
Alcohol use was of particular interest in the Izhevsk Family Study, and was the main
focus of the analyses presented in this thesis. Whilst this exposure is of particular
interest in the Russian context, it is also of general research interest, included as a
main exposure or a confounder in a large number of health- and disease-related
studies.
Earlier analyses in this thesis have shown that proxies tend to overestimate alcohol-
related behaviour of the index relative to the index himself (Chapter 7). For example,
proxies report more frequent index consumption of beer, wine and surrogates
(questions L I, L2 and L4), and greater frequency with of the index getting
excessively drunk (LI7). having a hangover (L19) and drinking alcohol before noon
(Lt8) than the index himself. Given the sensitive nature of alcohol-related exposures
in this (and other) context(s). it is most likely that the disagreement arises due to a
tendency for self-reports to underestimate actual amount consumed, or frequency of
alcohol-related behaviours. For a small number of questions the converse was
observed. These questions tended to ask about quantity of beverages consumed. It is
difficult to speculate why this trend arose. It may be that when questions ask about
particularly detailed aspects of behaviour, proxies responses rely on a greater degree
of speculation than fact, and in this instance, choose to err on the side of caution in
order to portray the index in a favourable light. It is of note, however, that the
magnitude of these differences tended to be small and non-significant.
Despite the observed tendency for proxies to over-report alcohol-related behaviours
relative to the index, there was little observable difference between index and proxy
reports of the question regarding whether the index had received any professional
help or advice for an alcohol problem in the past year (L36), and Narcology
Dispensary registration. This apparent paradox is clarified to an extent by
consideration of the questions concerned. Many of the questionnaire items asking
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about alcohol-related behaviours include multiple response categories intended to
capture the possible range of index behaviours, permitting substantial variability in
responses and, therefore, the possibility of comparative over- or under-estimate by
different informants. Conversely, question L36 asks about the occurrence of a
defined event (or events), and the response is binary; this provides far more limited
scope for variation in responses. Thus, the impact of question form on proxy validity
is, once again, suggested.
The factors driving directionality in responses are complex and may plausibly act in
either direction: whether the proxy is overestimating the true amount, or the index is
underestimating is unclear, and there are well-documented issues associated with
using self-report as a gold standard for alcohol questions(49,SO,S3,137).
Does the use of proxy respondents affect the results of a case-control study?
Based on first principles of study design, one would not attempt to conduct a case-
control study in which one only collected and analysed proxy data from cases, and
index data from controls. Nevertheless, the results presented in Chapter 9
demonstrate the potential scale of the bias in calculated measures of effect arising
when comparing such disparate data sources: it is clear that the odds ratios (for
alcohol questions) obtained using proxy data for both groups, and proxy data for
cases with index data for controls, differ by a considerable amount. This is a
reflection of the fact that indexes (controls) reported a lower frequency of alcohol
consumption than control proxies. It is not possible to evaluate what the odds ratios
for each analysis would be if case index data were available. However, it is possible
to speculate that, on the basis of the modest magnitude in case/control proxy
reporting bias observed in Chapter 8, one might anticipate the odds ratios observed
when proxy data are used for both groups to approach those obtained if self-report
data were uniformly used. It is, however, an impossibility to evaluate the true extent
of bias in retrospective responses obtained from proxies due to the fact of death.
The literature review presented at the beginning of this thesis (Chapter 1) and results
of Chapter 6 suggested that spouses may be more valid proxies, and therefore should
be preferentially used(S.6,19,29.33).However, as already discussed above, there is an
alternative interpretation: it is underlying behaviours of the index, which differ
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according to whether they have a spouse, which affect the ease with which proxies
are able to observe, and therefore to validly respond to related questions. That is to
say, analysis of only those cases and controls who have spouses is effectively
research conducted on an altered study population, which comprises men who
exhibit less extreme drinking behaviour. This notion is supported by the lower
mortality odds ratios obtained when using spouses as proxies, particularly for more
extreme categories of alcohol consumption.
Strengths and weaknesses
The analyses conducted in this thesis are based on a study which has considerable
strengths in terms of its design and execution. As previously described in detail, the
data includes a range of interview data specifically collected with these analyses in
mind. The data includes, unusually, interviews with a population sample of controls,
as well as the core interviews for control and case proxies. These data were used to
examine the quality of data obtained from proxy respondents in an unselected
population by comparison with index data. An additional proxy interview was
undertaken in a subset of case and control household, allowing evaluation of
different types of proxies whilst holding the index and corresponding confounding
factors constant. Independent, objective data on Narcology Dispensary registration,
Police records and Social Security were also collected, against which proxy and
index responses could be compared.
A number of limitations must be considered when addressing the issue of proxy
validity using these data. The most obvious and perhaps important limitation is the
issue of generalisability: it is essential to keep in mind the setting in which these data
were collected and to avoid inappropriate extrapolation of findings. The Izhevsk
Family Study was conducted in a specific context: all subjects were residents of a
typical, medium sized Russian town on the western side of the Urals, Russia, whose
cultural practices and attitudes are not necessarily relevant elsewhere. Most
pertinently, the study was primarily concerned with a specific range of exposures -
alcohol consumption and associated behaviours - which are particularly extreme in
their expression in the Russian context. Average alcohol consumption is believed to
be higher in Russia than in most other countries, and cultural attitudes to this and to
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the other exposures examined may differ to an extent that affects the validity with
which they are reported by any informant. The conclusion to be drawn from this is
that an understanding of the perceptions and attitudes to context-specific exposures,
and the way in which these affect reporting, is essential in the design of studies
incorporating proxy, or index, respondents.
One distinct limiting factor relates to the type of respondents examined. The proxy
respondents used in the Izhevsk Family Study were selected based on a protocol
which was developed specifically in order to identify what was believed to be the
best available proxy from every household. It was therefore not possible to explore
the full extent of the effect of proxy type on response validity. Conclusions drawn
here about the effect of specific proxy characteristics on validity cannot necessarily
be generalised to study settings which do not use the same respondent selection
criteria.
A further consideration is the assumption of the validity of self-reports as a
comparative standard against which to evaluate the validity of proxy responses.
Although index respondents are generally used in preference to proxies when
available and, in the light of this convention, this thesis is specifically examining the
impact of using proxy reports, it is recognised that self-reports are not necessarily
completely valid sources. In the absence of a definitive 'gold standard" there is no
way of qualifying thiS(49,SO).In fact, what is known is that validity of self-reports
themselves is dependent on a wide range of factors including question content, the
interview setting, the respondents themselves, how information is elicited and the
interview context(S3).
The exclusion of a proportion of interviews was intended to decrease bias affecting
the evaluation of validity of proxy responses. However, the resulting decrease in
precision is a disadvantage of such exclusions, and further directs generalisability
away from a 'real world' setting in which interruptions to interviews, for example,
are likely. Conclusions drawn about the impact of using proxy respondents can only
be confidently generalised to any study setting comprising the same type of subjects.
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Concluding comments
Taking the research agenda forward, it would be useful to investigate the absolute
impact of using the protocols employed by the Izhevsk Family study on the validity
of proxy responses. The analyses conducted here were not able to evaluate proxy
validity for many questions commonly used in observational research: as discussed
earlier, questions included in the study were specifically designed with proxy
respondents in mind, and therefore the full range of variation in responses according
to question content and style was not addressed. Neither were the analyses able to
evaluate the use of proxies who did not meet the selection criteria employed in this
study. Further research could be conducted to address both these areas. To test and
refine the proxy selection protocol employed here is perhaps an unrealistic research
agenda, since any study would suffer from deliberate inclusion of proxies judged to
provide information that was inferior to that potentially obtainable. However, it
would be possible to design a dedicated study to address this issue, which explicitly
collected interview data from multiple proxies within households, in sufficient
numbers to compare the validity of reporting by spouses compared with other proxy
types. Since real life research settings are likely to result in a number of interviews
which are interrupted, and it is not always desirable, or possible, to exclude these
data, it would also be of particular interest to investigate the validity of responses
obtained from interviews which are not conducted according to the protocol
employed here.
It would be rash to suggest, based on the evidence here, that households where there
is no spouse are not appropriate for proxy-related information gathering, although
this is intimated by the tentative findings presented. It appears that spouses are
reasonable respondents where exposures are not related to marital status, and may
actually be the most valid respondents for some questions. However, restriction to
study populations comprising only indexes who have a spouse may be misguided: in
particular, where study exposures or outcomes are correlated with marital status, the
consequences may be detrimental, as the observed effect will be attenuated by
investigation of this restricted study population. The research implications of this are
significant: a trade-off in proxy validity against generalisability of fmdings must be
considered in the design of any study which depends upon proxy respondents.
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It is recommended that future studies of this type collect external data. Midanik
suggests that external data sources are appropriate benchmarks in certain contexts,
such as when attempting to validate events such as arrests related to drinking, and
hospitalisations'Y' and these data sources have been used here to demonstrate the
validity of proxy responses relative to control (index) responses for a number of
questions. Future studies may fmd it useful to collect such data: even if no explicit
methodological objective is addressed, these data provide a persuasive source of
information, whether analysed in isolation or in combination with interview data.
In conclusion, it is reasonable for observational studies to use proxies in obtaining
data where an index is unavailable at least for most of the exposures considered in
this thesis. The analyses here confirm and reinforce some assertions present in the
literature regarding proxy validity, and are able to draw specific conclusions
regarding the importance of question design and content, the lack of impact of proxy
characteristics and the importance of index attributes. With the above caveats in
mind, the key message is that it is possible to conduct research with confidence,
albeit with caution, when proxies are the only available respondents.
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Fieldwork protocol, proxy respondent selection and
respondent information sheet
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1.1 Protocol for interviewers: the selection of an appropriate
respondent
Knock on door.
If no ans'N8r: return up to 3 times to the same address and begin again with point 1
If someone answers the door: go to point 2
Say: 'I am a researcher from the Izhevsk Technical University and Izhevsk Medical
Academy. We are conducting a study which aims to discover the reasons for the
poor health and very high risk of dying among working-age men in Izhevsk. We
have selected your household because we believe X is/was part of this household.
Is this correct?'
If yes: go to point 4
If no: go to point 3
Say: 'Do you know the address of X?'
If yes: go to that address and begin again at point 1
If no: abandon interview and report to office
Say: 'How many people here lived! have lived with X throughout the last 6 months.'
If nobody: go to point 5
If one person: use this person
If more than one person: instruction to intervie'N8r: complete the table people and select
the person highest on the list who answers 'yes', If nobody answers yes, pick the highest
person on the list available
Say: 'Is there anyone living here (control) Iwho was living with X at the time of
death (case) who knowslknew the index well enough to be able to answer
questions about his circumstances and behaviour?'
If nobody: go to point 6
If one person: use this person
If more than one person: interviewer: select the best person according to your judgment.
Say: 'Is this because X bas recently moved?'
If yes: ask for the new address; go to the new address and then begin again at point 1
If no address is available: abandon interview and report to office
If no: abandon interview and report to office
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Relatioasblp to ladex Do tbey Dve witla tlae ladex! (YIN)
Have tltey laad day to day eoataet" witlt tile
ladeI! (eolDplete for Y la prevlo •• eoiDIDD)
Wife
Sister 1 (over 18)
Sister 2 (over 18)
Sister3 (over 18)
Mother
Brother 1 (over 18)
Brother 2 (over 18)
Brother 3 (over 18)
Father
Child 1 (over 18)
Child2 (over 18)
Child3 (over 18)
Other (over 18)
• The pbrue 'day to day contac:t' is a colloquial pbrue. The pbrue cIoea DOt Ilk tile RIJIOIlcieat bas .... the iodex
fNery single day over the lISt 6 moaths er odler period. It i. actually a very lUbjoctivc quation iatendcd to ddcrmiDc wbctber
the contac:t that the iaclcx rCCClltly had with the iaclcx is sufficient tbr them to report 011the iodex'. obIervable behaviour IIld
c:baractcristics. The traDIlatiOll mtoRussilll should capture this concept.
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Figure 1 Flow chart of respondent selection: case proxy
Return on different
occasion, until most
suitable proxy is found in.
To person who answers
door:ls this the usual
address of the deceased?
Question to person who answers door: this is a case-control study ...
we would like to interview one of the deceased's relations
Does his 'X' live here? (use priority list of
proxies, going through from beginning.
E.g.wife, then mother, daughter, sibling, son)
address
Was he/she living at
this address throughout
the last 3 months?
Choose next most
suitable proxy
questionnaire
Figure 2 Flow chart of respondent selection: control and control proxy
Question to control: this is a case-control study:
we would like to interview you (X) and a relation.
Obtain verbal consent from X
Does your 'X' live here? (use priority list of
proxies, going through from beginning.
E.g.wife, then mother, daughter, sibling, son)
YES
Does his 'X' live here? (use priority list of
proxies, going through from beginning.
E.g.wife, then mother, daughter, sibling, son)
YES NO
Retum on a different
occasion (up to 3 times).
Is there a time you will both be in?
NO
Return at that
time and go
back to
Proceed with proxy questionnaire; retum
later to attempt to interview control
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1.2 Subject information sheet (case proxy)
Izhevsk family health study
What is the study about?
This study is to discover the reasons for the poor health and very high risk of dying among
working-age men in Urdmurtia. This is being done by interviewing family and friends of
men aged between 25 and 54 years in Izhevsk to find out more about their family and social
situation. By comparing the circumstances of men who have died with the circumstances of
those who have survived we will be able to find factors that may cause these premature
deaths and so help prevent such tragedies in the future.
What are you being asked to do ?
We would like to interview you to help us find out more about the factors that cause these
premature deaths in Urdmurtia. In the interview you will be asked some questions about your
own life and habits and questions about the life and habits of a male member of your
household. The interview will take approximately one hour.
Why should you take part ?
Doctors and scientists are still unclear about why men in Urdmurt, and Russia as a whole,
have such poor health. This study is important because it will help provide essential
information to citizens and the government about steps that can be taken to improve health
and reduce mortality. Your decision to take part should be entirely voluntary. If you do not
wish to take part this will not affect your access to or standard of medical care in any way.
What information will be coUected ?
The interviewer will ask you questions about you and the life and habits of the male
members of your family and close friends. The questions we will ask about you will include
your age and relationship to the other family members (that is are you wife, mother, son,
daughter etc. or friend). Questions will also be asked about men in your family including
their age, physical health, use of health services, education and employment history, quality
of family and social relationships, physical exercise, alcohol drinking and smoking habits.
Will this information be kept confidential?
The information collected in the study will be used only for the purposes of scientific
analysis. It will be kept secure by researchers at the Izhevsk Medical Academy. No
information that will enable you or your family members or friends to be identified will be
given to any agencies, government departments or individuals. Scientific analyses will be
based on anonymous data only. Names and addresses will be removed from the data before
analysing them.
Who is doing the study?
The study is being undertaken by the Izhevsk Medical Academy and the Technical
University of Izhevsk in collaboration with researchers from the United Kingdom and
Germany. The study has the full support of the government of the Udmurt Republic and the
local administration of the city of Izhevsk.
Further information
If you would like to fmd out more about this study please ring XXXXXX on Tel :
XXXXXXXX·
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Appendix 2
Description of questionnaire survey fieldwork
procedures (April 2004)
by Lyudmilla Saburova
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Summary
1. Work with lists of subjects
Preparation of fieldwork (checking of addresses, locating addresses on the map,
deletion of non-existent addresses, distribution of addresses to interviewers).
Monitoring of fieldwork (marking process indicators on lists, checking that lists
correspond with the navigation sheet data and interview database).
2. Preparation of interviewers (selection, training)
3. Instructions for interviewers
4. Managementof interviewers
This consists of two control processes - control of conduct of the interview, and
control of interview completion.
Conducting of interview control - phone questioning, repeat visits
Interview completion control - before entry and after checking of logical mistakes.
5. Fieldwork management
Distribution of addresses, questionnaires, accompanying documents (information
sheet, navigation sheet, proxy-selection protocol), respondent fee. Receipt of
completed questionnaires and accompanying documents (proxy-selection protocol,
navigation sheet). Changing selection (replacement of the addresses that were not
found, the addresses where the interviews were not carried out).
Preparation of questionnaires for data entry.
6. Reporting of fieldwork.
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THE DESCRIPTION OF THE PROCEDURES
1. Work with lists of cases and controls ( described in EA
instruction).
2. Preparationof interviewers
2.1 Selection criteria
age between 30-55; at least 1 year's work experience as an interviewer; reference
from previous employer.
2.2 Training
Necessary information
• knowledge of objectives and the main tasks of research,
• knowledge of main terminology (case, control, proxy, main group, control
group),
• knowledge oftecbniques and the main procedures of fieldwork,
• knowledge of respondents' rights, ethic standards,
• knowledge of safety measures
Necessary skills
• contacting potential respondent and members ofhis family,
• selection of suitable respondent,
• correct completion of the questionnaire and accompanying documents.
Training techniques
During the preliminary talk interviewers are informed of objectives, tasks, research
structure and general information on techniques.
Two methods of training are employed
Training in how to contact a respondent and selection of a suitable respondent - they
think through the variety of possible respondent reactions to interviewer's visit.
They learn specific skills to help elicit respondent's agreement; to react to individual
peculiarities of the respondent's character (fear of opening the door, anger, doubts,
lack of time). Training is carried out by a manager or a supervisor.
Questionnaire completion training comprises a practice interview with a pretend
respondent. Interviewers develop skills of good navigation through the questionnaire
(correct use of skips, answering all appropriate questions), questions and question
response reading (where necessary). Special attention is paid to training interviewer
not to give his own interpretation to questions, not to comment on answer categories,
and not to change respondents' words in open responses. Interviewers interview each
other, a supervisor or a manager in role plays.
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3. Interviewers instructions
3. 1 Selection of respondents
In contrast to many other surveys, for this research particular men are chosen as
subjects, and cannot be replaced by other men that fulfill similar conditions: i.e. the
interviewers are provided with the address, first name, last name, patronymic name
and personal identification number of a subject.
If the subject didn't or doesn't live at that address, it is necessary to find out the
correct address. If the correct address cannot be identified, this subject is excluded
from the survey. If a case or control lived or lives alone, the interview is not carried
out. If a subject did not have or does not have his own family, but lived or lives with
another family (tenants, neighbours in a dormitory or communal apartment), it is
necessary to find out whether the man communicated or communicates with them,
whether they know the man, and whether they know about the details of his life
during the past year. If they do not fulfill these criteria, the interview should not be
carried out. If they do, then the interview may be done.
If the subject is a case (dead), then we interview someone close to that subject, a
proxy. If the subject is a control (alive), we interview a proxy and the man
themselves, and these two interviews should be done simultaneously. It is necessary
to select a proxy that is knowledgeable on the details of the subject's life during the
past year. To select the best possible proxy, the interviewers should follow the proxy
selection protocol, where everything is described step by step. The proxy selection
protocol is distributed to interviewers with other subject details, and is returned,
completed, with the questionnaire to the fieldwork manager.
3.2 IntelYiew sequence
Preliminary contact with respondent
Preliminary contact addresses the following issues:
• making contact in person (interviewer) and an opportunity to explain the
purpose of the visit
• verification of address and personal identification of case/control
• selection of proxy
• provision of necessary information about the research: its objectives, tasks,
anonymity guarantee, type of questions to be asked. The interviewer reads the
information sheet to the respondent, or the respondent reads it themselves, as
they wish. The information sheet is left with the family, except if the
respondent objects to this. The interviewer points out the phone number in the
information sheet which the respondents may call if they require any
additional project information.
• opportunity to motivate the respondent to participate. The interviewer should
emphasise that hundreds of families in Izhevsk have already taken part in the
project, and the results of the research will inform important policy decision-
making on family health problems, and that information received from every
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family is very important for the project. If it is evident that the family income
level is low, the interviewer can offer a financial incentive for participation.
• obtain agreement of respondent to participate. After the respondent has
received all information on the research, the interviewer should ask himlher
once again whether he agrees to participate. If yes, the interviewer marks this
agreement on the questionnaire title page.
Interview location
The interview should be carried out wherever it is convenient for the respondent (at
home, at the workplace, in a public place), provided the necessary confidentiality is
observed. If possible, the location should also be convenient to the interviewer. It is
important that no other people are present during the interview (other family
members, neighbors, colleagues). If the control is being interviewed, the control
proxy must not be in the same room and vice versa. The interviewer should ask the
respondent to find a place where they can be alone. Its important to conform that
members of the respondent's family cannot hear hislher answers, including when the
interview is carried out in a separate room The interviewer should record all
circumstances affecting the privacy of the interview in the last section of the
questionnaire.
Timing of the interview
The interview may be carried out at any time convenient to the respondent. It is
important that the timing of the interview corresponds to general ethical standards:
i.e. interviews should not take place earlier than 10 a.m or later than 9 p.m., except
for repeated visits when the time is arranged beforehand. The during of the interview
is 25 to 40 minutes. The interviewer should not take large breaks during the
interview (breaks that are more than 30 minutes). Additionally, the interviewer
should not leave the interview location before the interview is over. The interviewer
must mention all breaks, their causes and duration in the last section of the
questionnaire.
The interview process
Two respondents in the control's family should be interviewed. Only if it is
impossible to interview both the control and a proxy, should only one of them be
interviewed. The following situations may arise that result in only one interview
being conducted:
• one of them is absent or will be absent for a long time,
• one of them refuses to participate in the project,
• the interviewing of one of them is impossible due to other reasons (physical
disability, mental disease).
NB - it is necessary to determine whether all the members of the control's family
were identified through the selection protocol and there is no one available to be
interviewed.
If the control strongly objects to the interview of a proxy, then the proxy should not
be interviewed. When both a control and control proxy are interviewed, it is
necessary that they are interviewed simultaneously (when there are two interviewers)
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or one straight after the other without any breaks (when there is only one
interviewer). If this is impossible, then the interviewer must interview the control
proxy first, followed by the control. Only in the specific situation that a control
refuses to be interviewed at the appointed time, or is going somewhere in the
immediate near future, can the control be interviewed before his proxy.
At the end of the interview
After the completion of the interview it is necessary to thank the respondent and
offer him a predetermined financial reward. The interviewer should mention the
possibility of a repeated visit or a phone call in case additional clarifications to the
interview are found to be necessary. If the respondent agrees, the interviewer should
mark this on the interview, and should take a contact phone number (home or work).
After the interviewer has left the room where the interview took place, she/he must
complete the navigation sheet.
3.3 Completion of the navigation sheet
The navigation sheet should be completed after each visit, irrespective of the
outcome. The following data should be entered on the navigation sheet:
• Subject identification number
• Interviewer number
• Address
• Date and time of the visit
• Visit number (to family, not address)
• Visit outcome, according to code system
• Where the result of the interview was successful: the place of the interview
and, if possible, a contact number of the respondent
• Where the result of the interview was not successful: indication that this
subject is excluded, once it is evident that there is no further point in
continuing to attempt to include him
The navigation sheet is returned to the fieldwork manager along with all other
documents. The interviewer should include all comments and remarks that arise
during the interview process on the navigation sheet. If the interviewer finds it
difficult to select one code, they should write longhand the outcome of the interview.
3.4 Completion of the questionnaire
The questioning is carried out in the form of an interview. The interviewer reads each
question out as it is written in the questionnaire, except where it is marked that they
should answer the question themselves (question about sex of the person). The
interviewer is required to read out all answers, except those which the respondent
easily answers without need of assistance (nationality, birthplace) and "yes/no"
questions.
Options encoded ''98''and ''99'' are not read to the respondents. If the respondent
finds it difficult to answer or does not want to answer the question, the corresponding
option is selected by the interviewer. Questions presented as tables in the
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questionnaire are read out and completed line by line. These questions investigate
life events of the subject and his pattern of alcohol consumption. The section on the
socioeconomic situation of the family contains two questions that require
presentation of cards to the respondent which list possible answer options, to assist
the respondent in selecting all that apply (these are multiple choice questions). If the
respondent is unable to read the card themselves, the interviewer should read it out,
repeating each option several times.
Open questions should be accurately completed by the interviewer, according to the
respondent's response. These should be legible and avoid abbreviations (except those
that are commonly used).
Instructions on which sentences should be read out, and which are only for the
interviewer, are on the second page of the questionnaire. On the same page all
instructions on how to complete the questionnaire are also found. Transition phrases,
indicated by the use of a different font defined at the beginning of the interview must
be read out by the interviewer. Additionally, it is very important to pay attention to
the instructions given with every question which indicate how many options should
be selected (one or multiple). Every interviewer must follow all the transitions in the
questionnaire for the interview to be correctly completed, and to avoid loss of
important information. Failure to do this will be regarded as failure in the completion
of the questionnaire.
During the interview, the following are not allowed:
• any attempts to help to the respondent, delivery of the question in
interviewer's own formulation or any prompting
• interviewer's own interpretation of respondent's answers when they do not
correspond to the provided options. If the respondent gives a response which
the interviewer finds it difficult to identify with the provided options (in the
questions about official status or diseases), the answer of the respondent
should be written alongside the option "other" as it was said by the
respondent.
• omission of any questions if the interviewer thinks they can predict the
answer. E.g. the interviewer must not select ''pension'' in the question about
source of income without the respondent saying this, even if the respondent
has already mentioned that he is retired at the moment
• giving the questionnaire to the respondent to complete themselves
If any problems occur during the interview, the interviewer should contact their
manager or the supervisor, or note down all the information given by the respondent
and query how to deal with it afterward the interview.
The questionnaire is completed using a blue biro. Any corrections that arise during
the interview are made by the interviewer himself: using the same biro. Use of
correctors (e.g .. tip-ex) is not allowed.
4. Controlof Interviewers'work
There are 4 levels of quality-control:
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4.1 Visual
The following is checked:
• all documentation (questionnaire, proxy-selection protocol, navigation sheet)
• compliance with all rules relating to navigation sheet and proxy-selection
protocol
• completion of the questionnaire. The questionnaire is accepted only if all
necessary questions are answered, including open questions.
Visual control is carried out by the fieldwork manager
4.2 Logical control following first data entry
This second stage of checking takes place if logical errors are identified (transitions
were not made or were made incorrectly, contradictions in answers, etc.). Logical
control is carried out by the data entry manager and fieldwork manager. Together
with the interviewer, they also carry out full contents analysis of questionnaires.
4.3 Authenticity of received data.
10% of the selected questionnaires are checked by the partial repeat questioning.
Questioning is carried out by phone, or in person if there is no phone on the home of
the respondent. The following issues are addressed:
• confirmation that the interview took place
• date of the interview
• the technique: interview or questioning
• duration of the interview
• use of the cards and their number
• respondent payment
• respondent's impressions of the interview and interviewer
Additionally, the answers to 2 or 3 questions are also checked. These are usually
questions investigating objective characteristics of the respondent/subject - about
education, birth place, place of work, alcohol consumption, visits to clinic.
Addresses used for such checking are selected by the fieldwork manager. Repeat
interviews are done by experienced interviewers, provided they do not know the
name of the interviewer being checked. Some interviewers are recruited from
employees who are not participating in the project.
4.4 Additional checking
There are two additional methods of control. Firstly, all questionnaires are checked
by comparison of respondents' dates of birth as recorded in the lists of cases and
controls, with the dates of birth recorded in the questionnaire. If any discrepancy is
found, a repeat interview is necessary. Additionally, a repeat interview is necessary if
the supervisors have any doubts in the authenticity of data recorded for some
individual or groups of questions. Additional checking is made by the fieldwork
supervisor.
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If any mistakes or falsification are identified to be due to failure by any interviewer
to comply with guidelines for interview procedures, all questionnaires conducted by
this interviewer are retrospectively checked. Wrong questionnaires are removed from
the database, and the interview is repeated if possible.
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Appendix 3
Final English version of the case proxy questionnaire
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Izhevsk Family Study
Case proxy questionnaire
Cover Sheet: to be completed by the interviewer
Subject number
Date of interview
Interviewer first name
Interviewer last name
......................................................................................
......................................................................................
Interviewer code
Time started
Time ended
Having read the information sheet are you willing to be Interviewed and
for the information collected to be u.ed for the purpOl" of thl •• clentlflc
,tudy?
Has respondent read the Ives I
study information sheets?
Has respondent given Ives I
verbal consent?
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For office use only:
Instructions to interviewer:
All questions, unless explicitly stated otherwise, relate to circumstances or events up
until the time of death of the deceased, and NOT later.
Some questions ask about the behaviour of the deceased during the year before
death (G11, some questions in section L). For these questions, please disregard
any changes in behaviour that occurred in the last few months before death due to ill
health.
How to fill in this questionnaire:
• where there are numbers, circle one or more as indicated for each specific
question
• where there are lines, fill in with text
• where there are small boxes, fill in with figures and leading zeros if
I 0 I 1 I 0 I necessary. E.g. 'ten' would be:
Whenever you come across 'the deceased' please replace it with 'your husband' or
'your son' or whatever else is most appropriate.
Different fonts will be used to help you distinguish between different types of
phrases:
Questions, to be read out to the respondent, will be written like this.
Instructions. to be read out to the respondent. will be written like this.
Instructions for you, the interviewer, will be written like this. These should not be
read out
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Questionnaire: case proxy
A 1. Interviewer! Please note the sex of the respondent:
1 male
2 female
I would like to begin by asking you some questions about yourself
A2. How old are you?
I I I I years
97 difficult to answer
98 refuse to answer
A3. Whatiyri date of birth?
DDDJ MM yyyyDJ
97 difficult to answer
98 refuse to answer
A4. What is your nationality?
Please circle the single most appropriate answer.
1 Russian
2 Urdmurt
3 Tatar
4 Other (specify) .
97 difficult to answer
98 refuse to answer
AS. Pleasecould you tell me the region In which you were born?
Please circle the single most appropriate answer.
1 Izhevsk Q go to A7
2 Other part of Udmurtia
3 A different oblast of Russia
4 A part of the former Soviet Union outside Russia
5 Outside the former Soviet Union
97 difficult to answer
98 refuse to answer
AI. Was the place you were born In an urban or a rural area?
Please circle the single most appropriate answer.
1 urban
2 rural
97 difficult to ansWer
98 refuse to answer
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A7. Could you tell me how long you have continuously lived In Izhevsk?
Please circle the single most appropriate answer.
1 less than 6 months
2 6 months - 1 year
3 more than 1 year but less than 5 years
4 more than 5 years but less than 10 years
5 over 10 years but not my whole life
6 since birth (excluding army and temporary periods away of up to 5 years)
97 difficult to answer
98 refuse to answer
AS. What i.your current marital statu.? Are you:
Please circle the single most appropriate answer.
1 Living together with a spouse in a registered marriage
2 Living together with a spouse but not in a registered marriage
3 Divorced or separated
4 Widowed
5 Never married
97 difficult to answer
98 refuse to answer
I would now like to ask about your education and occupation
A9. What Is your level of education?
Please circle the single most appropriate answer.
1 incomplete secondary
2 complete secondary
3 professional school
4 specialised secondary
5 incomplete higher
6 higher
97 difficult to answer
98 refuse to answer
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A10. Are you currently in regular paid employment?
Please circle the single most appropriate answer.
1 yes ~go to A14
2 no
97 difficult to answer
98 refuse to answer
A11. Are you ...
Please circle all answers which apply
1 in irregular paid work
2 unemployed, seeking work
3 student
4 retired, except for retirement due to invalidity ~go to A13
5 retired due to invalidity ~go to A13
6 unemployed, not seeking work
7 housewife
8 on maternity leave
9 Other (specify) .
97 difficult to answer
98 refuse to answer
A12. What was the main reason for ceasing regular paid employment?
Please circle the single most appropriate answer.
1 could not find a job after finishing education
2 was made redundant
3 a temporary job ended
4 was fired
5 gave up voluntarily due to unsatisfactory work salary/Work conditions
6 gave up work because of ill health
7 on maternity leave
8 gave up my job for other reasons (specify) .
97 difficult to answer
98 refuse to answer
A13. How long ago did you cease regular paid employment?
Please circle the single most appropriate answer.
1 have never been in regular paid employment
2 within the past week
3 more than 1 week but less than 1 month ago
4 more than 1 month but less than 6 months ago
5 more than 6 months but less than 1 year ago
6 over 1 year ago
97 difficult to answer
98 refuse to answer
~go toA18
)
)Qgoto A18
)
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I would now like to ask you some questions about your main occupation
over the past year
A14. What was your main occupation during the past year?
Please answer in your own words.
1
..................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
97 difficult to answer
98 refuse to answer
Ai5. What has been your main occupational status during the past year?
Please circle the single most appropriate answer.
1 Senior oficial or office top manager
2 Manager of department of branch office
3 Production and operation department manager
4 Physical and engineering science associate professional
5 Life science and health associate professional
6 Office clerk without higher education
7 Skilled workeer
8 Unskilled worker
9 Entrepreneur
10 Other
97 difficult to answer
98 refuse to answer
Interviewer! If there are any discrepancies between the respondent's
occupational status and education, select the response for A 15 according to
occupational status. For example, a nurse with higher education is marked as
'office clerk without higher education', point '6, and a primary school teacher
with secondary special education is marked as 'life science and health
associate professional: point '5', etc. '
Ail. What type of firm or organisation have you mainly worked for during
the past year?
Please circle the single most appropriate answer.
1 State/local enterprise/authority
2 Cooperative/employee owned firm
3 A private company
4 Joint state and private ownership
5 Other (specify) .
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97 difficult to answer
98 refuse to answer
Ai7. In what branch of industry have you mainly worked during the past
year?
Please circle the single most appropriate answer.
1 civil service
2 education, culture and media
3 banks or other financial institutions
4 healthcare or social services
5 service industry
6 agriculture
7 industry, construction
8 transport, communications
9 military/police
10 Other (specify) ...
97 difficult to answer
98 refuse to answer
Ai8. Do you have any sources of income (If you are In regular paid
employment, exclude earnings from your main workplace)?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
)
)~gotoA20.
)
Ai9. What are these sources of extra Income?
Multiple responses are permitted. Please circle al/ that apply.
1 Pension (any kind)
2 OccasionaVirregular work
3 Social benefits (any kind)
4 Private enterprise
5 Other (specify) .
97 difficult to answer
98 refuse to answer
A20. If you are registered disabled, how long ago ware you .. glatered?
Please circle the single most appropriate answer.
1 not applicable
2 within the last 6 months
3 6 months - 1 year ago
4 2 - 5 years ago
5 6-10 years ago
6 over 10 years ago but not your whole life
7 had/have always been registered disabled
97 difficult to answer
98 refuse to answer
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I would like to ask you your views about the area you live in:
81. What is your view of the general state of this neighbourhood as a
place to live?
Please circle the single most appropriate answer.
1 very good
2 good
3 fair
4 poor
5 very poor
97 difficult to answer
98 refuse to answer
82. Please select the phrase from the following five choices that best
describes the people In your neighbourhood.
Please circle the single most appropriate answer.
1 Everyone is friendly towards each other
2 Most of them are friendly towards each other
3 Some of them are friendly towards each other
4 A few of them are friendly towards each other
5 No one is friendly towards each other
97 difficult to answer
98 refuse to answer
83. WIth regard to level of crime. how do you ... this neighbourhood?
Please circle the single most appropriate answer.
1 there is a high level of crime
2 there is a moderate level of crime
3 there is a low level of crime
97 difficult to answer
98 refuse to answer
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Now a few questions about whether you or any other member of your
household have been a victim of crime
B4. Please indicate which, If any, of the following crimes have affected
this residence or things belonging to members of the household
during the past year
Multiple responses are permitted. Please circle all that apply.
1 a car or other vehicle was stolen
2 something was stolen out of a car
3 a vehicle was damaged or destroyed by vandals or people out to steal
4 someone got into this residence without permission and stole something
5 someone got into this residence without permission and caused damage
6 someone attempted to get into this residence without permission
7 something was stolen from outside the residence (from garage, dacha, etc)
8 deliberate damage was done to this residence or anything outside it that
belonged to someone in this household
9 other (specify) ..
10 none of the above
97 difficult to answer
98 refuse to answer
B5. I now want to ask you which, If any, of the following crimes were
committed against you personally during the past year
Multiple responses are permitted. Please circle all that apply.
1 something you were carrying was stolen out of his hands or from his
pockets, bag or case
2 something was stolen from a cloakroom, office or car or anywhere else you
left it
3 something of yours was deliberately damaged or tampered with
4 someone physically assaulted you
5 someone threatened to physically assault you
6 you were sexually interfered with, assaulted or attacked by someone you
knew or a stranger
7 Other (specify) .
8 none of the above
97 difficult to answer
98 refuse to answer
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B6. I now want to ask you which, if any, of the following crimes were
committed against the deceased during the year before death
Multiple responses are permitted. Please circle al/ that apply.
1 something he was carrying was stolen out of his hands or from his pockets,
bag or case
2 something was stolen from a cloakroom, office or car or anywhere else he
left it
3 something of his was deliberately damaged or tampered with
4 someone physically assaulted him
5 someone threatened to physically assault him
6 he was sexually interfered with, assaulted or attacked by someone he knew
or a stranger
7 Other (specify) .
8 none of the above
97 difficult to answer
98 refuse to answer
B7. I now want to ask you which, Hany, of the following crime. were
committed against any other member of thl. household during the
past year
Multiple responses are permitted. Please circle al/ that apply.
1 something they were carrying was stolen out of his hands or from his
pockets, bag or case
2 something was stolen from a cloakroom, office or car or anywhere else they
left it
3 something of theirs was deliberately damaged or tampered with
4 someone physically assaulted them
5 someone threatened to physically assault them
6 they were sexually interfered with, assaulted or attacked by someone they
knew or a stranger
7 other (specify) ..
8 none of the above
9 not applicable
97 difficult to answer
98 refuse to answer
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I would now like to ask you some additional questions about the people
who live in the deceased's household:
C1 How many people currently live In his household?
[]J people
97 difficult to answer
98 refuse to answer
C2 How many people, including the deceased, lived In his household at
the time of the death?
[]J people
97 difficult to answer
98 refuse to answer
C3 Have any new people moved In or out of his household since the
deceased died?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
253
ro
"0
(5
s:
Q)
en:::sos:
en
=0
Q)
enm
Q)
o
Q)
"0
Q)
s:-\f-o
~:::s
"0:::s
L-
W
Q)s:--:::so
.0m
enco
~
Q)
:::s
0-"0 "0 ('0.
Q) o Q)- .r:. E:::s.0 ~ 0·c :::s o- _g .5c0o
c
0
:.;:::;
mo:::s
"0
Q)
I "0c:: 0 Q)0 +-' en
:.;:::; a.mm .- Q)
Q) .r:.u
0::
Cl) Q)
"0
Q)
Emc::
~u::
DDDDDDD
DDDDDDD
DDDDDDD
[IJ~~~~~~~
I would now like to ask you some questions about the home of the
deceased at the time of his death
C5. What type of dwelling Is It?
Please circle the single most appropriate answer.
1 hostel
2 shared/communal flat
3 flat, sole use
4 part of shared house
5 house, sole use
6 other (specify) .
97 difficult to answer
98 refuse to answer
Cl What type of building Is It?
Please circle the single most appropriate answer.
1 wooden house
2 brick house
3 house built from concrete blocks
4 other (specify) .
97 difficult to answer
98 refuse to answer
C7. Who owned this dwelling at the time of his death?
Please circle the single most appropriate answer.
1 a member or members of the household I flat privatized
2 the state or municipality / flat unprivatized
3 someone who does not live in the house (specify) )
4 other (specify) J Q flO CO C9
97 difficult to answer )
98 refuse to answer )
CB. How did a member or members of his hou .. hold come to own the
dwelling?
Please circle the single most appropriate answer.
1 built it entirely or partially themselves
2 purchased it
3 obtained it through privitisation free of charge
4 inherited it or obtained it as a gift
5 exchanged it with a different household without adding money
6 exchanged it with a different household and added some of own money
7 Other (specify) '" .
97 difficult to answer
98 refuse to answer
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C9. How many rooms, excluding kitchen and bathroom, are there In the
dwelling in total?m rooms
97 difficult to answer
98 refuse to answer
C10. How many rooms are used for sleeping In the dwelling. PleaH
include rooms that also have other functions.
m rooms
97 difficult to answer
98 refuse to answer
C11. How many utility rooms are there In the dwelling In total. By utility
rooms, I mean kitchen, bathroom, toilet, storage room, entrance hall,
converted balcony
m rooms
97 difficult to answer
98 refuse to answer
C12. Which of the following amenities did his household have acc ... to at
the time of his death?
Multiple responses are permitted. Please circle al/ that apply.
1 toilet, connected to sewerage system with running water
2 hot water supplied
3 cold water supplied
4 central heating
5 gas or electric oven
6 telephone
7 electricity
97 difficult to answer
98 refuse to answer
256
The following questions relate to the economic situation of his household at
the time of death of the deceased
Ci3. Which of the following properties did his household entirely or partly
use or own in addition to this home?
Multiple responses are permitted. Please circle all that apply.
1 summer dacha or garden house
2 all-season dacha or countryside house
3 another house in city
4 another flat or room in city
5 workshop or place for personal enterprise
6 shop or kiosk for street trade
7 Other (specify) .
8 none
97 difficult to answer
98 refuse to answer
C14. Which of the following things did his household own?
Multiple responses are permitted. Please circle all that apply.
1 a car
2 a motorcycle
3 livestock
5 modem television
6 video
7 videocamera
8 computer
9 automatic washing machine
10 microwave
11 telephone
12 hifi
13 fridge
14 none of the above
97 difficult to answer
98 refuse to answer
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Ci5. On what kind of income did his household rely during the year before
the death of the deceased?
Interviewer! Show the respondent card No. C15
Multiple responses are permitted. Please circle all that apply.
1 regular salaries
2 occasional salaries
3 income/revenue from business or individual labour
4 income/revenue from agriculture
5 income from bank interest or dividends
6 age pensions
7 invalidity pensions
8 welfare: social benefits (including social privileges)
9 welfare: child benefit
10 scholarships
11 help of relatives
12 other
13 none
97 difficult to answer
98 refuse to answer
Ci6. Did the deceased contribute to the household Income In the few
months before his death?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
Ci7. What proportion of the household's monthly Income was nonnally
spent on food In the year before the death of the dec_ed?
Please circle the single most appropriate answer.
1 less than half of the household's income
2 about half of the household's income
3 more than half of the household's income
97 difficult to answer
98 refuse to answer
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CiS. Which of the phrases below best describes this household's financial
situation during the year before the death?
Interviewer! Show the respondent card No. C18
Please circle the single most appropriate answer.
1 We were sometimes unable to purchase basic necessities (food,
communal services, essential clothing or inexpensive medicine)
2 We were able to purchase basic necessities, but not expensive goods for
3 long-term use
4 We were occasionally able to purchase expensive goods for long-term use
We were able to purchase expensive goods for long-term use, but not
5 things like houses, flats or expensive cars
We were able to purchase expensive goods for long-term use such as
houses, flats or expensive cars
97 difficult to answer
98 refuse to answer
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I would now like to ask you a few questions about the deceaseds parents.
Interviewer! Do not ask 01-03 if you already know that the mother is alive, but
complete 01:
01. Was the mother of the deceased alive when he died?
Please circle the single most appropriate answer.
1 yes ~go to 04.
2 no
97 difficult to answer ~go to D4.
98 refuse to answer ~o to D4.
02. When did his mother die?
Please circle the single most appropriate answer.
1 within the last year
2 1 - 5 years ago
3 6 - 10 years ago
4 more than 10 years ago
97 difficult to answer
98 refuse to answer
03. How old was his mother when she died?
I I I I years
97 difficult to answer
98 refuse to answer
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InteNiewer! Do not ask the 04-06 if you already know that the father is alive, but
complete 04:
04. Was the father of the deceased alive when he died?
Please circle the single most appropriate answer.
1 yes Qgo to E1
2 no
97 difficult to answer ~o to E1
98 refuse to answer ~o to E1
05. When did his father die?
Please circle the single most appropriate answer.
1 within the last year
2 1 - 5 years ago
3 6 - 10 years ago
4 more than 10 years ago
97 difficult to answer
98 refuse to answer
06. How old was his father when he died?
I I I I years
97 difficult to answer
98 refuse to answer
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I would now like to ask you a series of Questions about the oersonal details
of the deceased and your relationship with him:
E1. What was your relationship to the deceased?
Please circle the single most appropriate answer.
1 wife/girlfriend/partner
2 parent
3 brother
4 sister
5 daughter
6 daughter in law
7 son
8 son in law
9 grandchild
10 other close relative
11 unrelated lodgerlfriend
12 other (specify) .
97 difficult to answer
98 refuse to answer
E2. For how long had you been continuously living with the dec_ad at
the time of his death?
Please circle the single most appropriate answer.
1 less than 6 months
2 6 months - 12 months
3 more than 1year but less than 5 years
4 more than 5 years but less than 10 years
5 over 10 years
97 difficult to answer
98 refuse to answer
E3. For how many years had you known the deceaaed before his death?
Please circle the single most appropriate answer.
1 less than 6 months
2 6 months - 12 months
3 more than 1 year but less than 5 years
4 more than 5 years but less than 10 years
5 over 10 years
97 difficult to answer
98 refuse to answer
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E4. How good was your knowledge of the deceaseds life during the last
year of his life?
Please circle the single most appropriate answer.
1 extremely good
2 very good
3 fairly good
4 not very good
5 very poor
97 difficult to answer
98 refuse to answer
E5. How often did you usually see the deceased during the last year
before his death?
Please circle the single most appropriate answer.
1 every day
2 several times a week
3 once a week
4 several times a month
5 once a month
6 less than once a month
97 difficult to answer
98 refuse to answer
E6. At which times of day did you typically ... the deceased during the
working week (Monday - Friday)?
Multiple responses are permitted. Please circle all that apply.
1 first thing in the moming
2 during the day
3 during the evening
4 late at night
5 no typical time
97 difficult to answer
98 refuse to answer
E7. At which times of day did you typically see the deceaaed during the
weekend (Saturday, Sunday)?
Multiple responses are pennitted. Please circle all that apply.
1 first thing in the moming
2 during the day
3 during the evening
4 late at night
5 no typical time
97 difficult to answer
98 refuse to answer
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ES. When did you last see the deceased before he died?
Please circle the single most appropriate answer.
1 on the day of his death
2 on the day before his death
3 2-7 days before his death
4 more than 1week but less than 1 month before his death
5 more than 1 month but less than 6 months before his death
6 over 6 months before his death
97 difficult to answer
98 refuse to answer
E9. How old was the deceased when they died?
I I I I years
97 difficult to answer
98 refuse to answer
E10. What was the date of birth of the deceased?
ODeD MMeDyyyyl I I I I
97 difficult to answer
98 refuse to answer
E11. What was the nationality of the deceased?
Please circle the single most appropriate answer.
1 Russian
2 Urdmurt
3 Tatar
4 Other (specify) .
97 difficult to answer
98 refuse to answer
E12. Please could you tell me the region In which he waa born?
Please circle the single most appropriate answer.
1 Izhevsk r::!>go to E14
2 other part of Udmurtia
3 a different oblast of Russia
4 a part of the former Soviet Union outside Russia
5 outside the former Soviet Union
97 difficult to answer r::!>go to E14
98 refuse to answer r::!>go to E14
E13. Waa the place he was born In an urban or a rural area?
Please circle the single most appropriate answer.
1 urban
2 rural
97 difficult to answer
98 refuse to answer
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Ei4. How long had the deceased continuously lived In Izhevsk?
Please circle the single most appropriate answer.
1 less than 6 months
2 6 months - 1 year
3 more than 1 year but less than 5 years
4 more than 5 years but less than 10 years
5 over 10 years but not his whole life
6 since birth (excluding army and temporary periods away of up to 5 years)
97 difficult to answer
98 refuse to answer
EiS. What was the marital status of the deceased at the time of death?
Was he:
Please circle the single most appropriate answer.
1 Living together with a spouse in a registered marriage
2 Living together with a spouse but not in a registered marriage
3 Divorced or separated
4 Widower
5 Never married
97 difficult to answer
98 refuse to answer
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I would now like to ask you about the education and occupation of the
deceased:
F1 What was the deceased's level of education?
Please circle the single most appropriate answer.
1 incomplete secondary
2 complete secondary
3 professional school
4 specialised secondary
5 incomplete higher
6 higher
97 difficult to answer
98 refuse to answer
F2. If the deceased had any professional qualifications, plea.. specify
what they are.
Please answer in your own words.
1
...................................................................................................................................................................
97 difficult to answer
98 refuse to answer
F3. Was the deceas.d in regular paid .mployment at the time of death?
Please circle the single most appropriate answer.
1 yes Qgo to F7
2 no
97 difficult to answer
98 refuse to answer
F4. Was h••••
Please circle aI/answers which apply
1 in irregular paid work
2 unemployed, seeking work
3 student ~go to F6
4 retired, except for retirement due to invalidity ~go to F6
5 retired due to invalidity ~go to F6
6 unemployed, not seeking work
9 other (specify) ..
97 difficult to answer
98 refuse to answer
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F5. What wa8 the main reascn for him ceasing regular paid employment?
Please circle the single most appropriate answer.
1 could not find a job after finishing education
2 was made redundant
3 a temporary job ended
4 was fired
5 gave up voluntarily due to unsatisfactory work salary/Work conditions
6 gave up work because of ill health
8 gave up my job for other reasons (specify) .
97 difficult to answer
98 refuse to answer
F6. How long before death did he cease regular paid employment?
Please circle the single most appropriate answer.
1 had never been in regular paid employment Qgo to F11
2 within the week before death
3 more than 1week but less than 1 month before death
4 more than 1 month but less than 6 months before death
5 more than 6 months but less than 1 year before death
6 over 1 year before death }
97 difficult to answer } Qgo to F11
98 refuse to answer )
I would now like to ask you some Questions about the deceased's main
occupation during the year before death
F7. What was the deceased's main occupation during the year before
death?
Please answer in your own words.
1 ...................................................................................................................................................................
97 difficult to answer
98 refuse to answer
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F8. What was his main occupational status during the year before death?
Please circle the single most appropriate answer.
1 Senior oficial or office top manager
2 Manager of department of branch office
3 Production and operation department manager
4 Physical and engineering science associate professional
5 Life science and health associate professional
6 Office clerk without higher education
7 Skilled workeer
8 Unskilled worker
9 Entrepreneur
10 Other
97 difficult to answer
98 refuse to answer
Interviewer! If there are any discrepancies between the respondent's
occupational status and education, select the response for A 15 according to
occupational status. For example, a nurse with higher education is marlced as
'office clerk without higher education', point '6, and a primary school teacher
with secondary special education is marlced as 'life science and health
associate professional', point '5', etc. '
F9. What type of firm or organisation did he mainly work for during the
year before death?
Please circle the single most appropriate answer.
1 Statellocal enterprise/authority
2 Cooperative/employee owned firm
3 A private company
4 Joint state and private ownership
5 Other (specify) .
97 difficult to answer
98 refuse to answer
F10. In what branch of Industry did he mainly work during the ye.r before
death?
Please circle the single most appropriate answer.
1 civil service
2 education, culture and media
3 banks or other financial institutions
4 healthcare or social services
5 service industry
6 agriculture
7 industry, construction
8 transport, communications
9 military/police
10 other (specify) .
97 difficult to answer
98 refuse to answer
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F11. At the time of death, did he have any source of Income (If he was In
regular paid employment, exclude earnings from his main
workplace)?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
)
)Q go to F13
)
F12. What were these sources of extra Income?
Multiple responses are permitted. Please circle all that apply.
1 Pension (any kind)
2 OccasionaVirregular work
3 Social benefits (any kind)
4 Private enterprise
5 Other (specify) ..
97 difficult to answer
98 refuse to answer
F13. Old his family produce agricultural products from a plot of land of
which they had use?
Please circle the single most appropriate answer.
1 did not have a plot of land
2 yes
3 no
97 difficult to answer
98 refuse to answer
F14. Was he ever In the anny?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
)
)~gotoF17
)
F15. What was his rank In the anny?
Please circle the single most appropriate answer.
1 private soldier
2 sergeant
3 warrant officer
4 officer
97 difficult to answer
98 refuse to answer
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F16. Did he ever serve in a zone of conflict?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
F17. Had he ever been in any kind of prison?
Please circle the single most appropriate answer.
1 yes, during the previous year
2 yes, between 1 - 5 years ago
3 yes, more than 5 years ago
4 no, never
97 difficult to answer
98 refuse to answer
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G9. What were his relations with his family?
Please circle the single most appropriate answer.
1 harmonious, peaceful
2 occasional quarrels and conflicts
3 frequent quarrels and conflicts
97 difficult to answer
98 refuse to answer
G10. Did he confide in family members or friends about personal matters?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
)
) Q go to H1
)
G11. How often did he have contact with the people In which he confided?
Please circle the single most appropriate answer.
1 every day
2 every \Neek
3 every month
4 less than once a month
97 difficult to answer
98 refuse to answer
272
I would now like to ask you some questions concerning the circumstances
surrounding the death
Hi. Were you with the deceased when he died?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
H2. Old he die in Izhevsk
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
H3. Can you tell me where the deceased died? Was It•.•
Please circle the single most appropriate answer.
1 at home Qgo to H5
2 in a hospitaVmedical facility Qgo to H4
3 in a dacha )
4 in a friend's or family member's home )
5 at work )
6 in a public place )Qgo to H5
7 other (specify) )
97 difficult to answer )
98 refuse to answer )
H4. How long before the death was the deceased admitted to hospital?
Please circle the single most appropriate answer.
1 the day before
2 up to a week before
3 longer than 1week but less than 1 month before
4 longer than a month before
97 difficult to answer
98 refuse to answer
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H5. In your opinion, was the death expected or unexpected?
Please circle the single most appropriate answer.
1 it was expected
2 it was sudden and unexpected
97 difficult to answer
98 refuse to answer
H6. In your opinion, was the death due to natural causes or other
causes?
Please circle the single most appropriate answer.
1 it was due to disease
2 it was due to homicide
3 it was due to suicide
4 it was due to due to accidental injury
5 It was due to poisoning by alcohol or other spirits
6 it was due to other accidental cause (including drowning)
97 difficult to answer
98 refuse to answer
)
)
)
) r:) go to H10
)
)
)
H7. Was this disease diagnosed by a doctor?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
)
) ~goto H10
)
Ha. ...and what was it?
Please circle the single most appropriate answer.
1 cancer
2 heart disease
3 hypertensionlhigh blood pressure
4 diabetes
5 tuberculosis
6 hepatitis
8 stroke (cerebovascular disease)
9 alcohol dependency or abuse
16 Other (specify) .
97 difficult to answer
98 refuse to answer
274
H9. When was it first diagnosed?
Please circle the single most appropriate answer.
1 after the person died
2 within the last 6 months before the death
3 6 - 12months before the death
4 1-5years ago before the death
5 more than 5 years before the death
97 difficult to answer
98 refuse to answer
H10. Were you the person who registered the death with the funeral
service or ZAGS?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
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I would now like to ask you about any diseases or disabilities that the
deceased had
J1. Did the deceased have any doctor diagnosed diseases which have
long-term consequences for health, other than any you have already
mentioned as having caused the death?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
)
) Qgo toJ3
)
J2. What waslwere the dlsease(s)?
Multiple responses are permitted. Please circle al/ that apply.
1 cancer
2 heart disease
3 hypertension/high blood pressure
4 diabetes
5 tuberculosis
6 hepatitis
7 other infectious and parasitic diseases and their consequences
8 stroke (cerebovascular disease)
9 alcohol dependency
10 depression
11 other psychiatric conditions
12 diseases of bones, jOints,vertebras and musculo-skeletal system
13 diseases of kidney
14 other diseases of genito-urinary system
15 diseases of stomach, intestine and other digestive organs
16 Other (specify) .
97 difficult to answer
98 refuse to answer
J3. During the year before death, was the dec_ed ever hospitalised
other than around the time of death?
Please circle the single most appropriate answer.
1 yes, once
2 yes, more than once
3 no
97 difficult to answer
98 refuse to answer
)
) QgotoJ5
)
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J4. What was the reason for being hospitalised? (describe all
occurrances)
Please answer in your own words.
1
97 difficult to answer
98 refuse to answer
JS. When did the deceased last visit the polyclinic?
Please circle the single most appropriate answer.
1 within the last few days before death
2 1 week before death
3 more than 1week but less than 1 month before death
4 more than 1 month but less than 6 months before death
5 more than 6 months but less than 1 year before death
6 over 1 year before death
97 difficult to answer
98 refuse to answer
J6. Where is the deceaseds medical card?
Please answer in your own words.
1
, .
................................................................................................................................................................... '0'
97 difficult to answer
98 refuse to answer
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J7. Please give the name and address of the last polyclinic he attended.
Please answer in your own words.
1
97 difficultto answer
98 refuseto answer
Ja. If he was registered disabled at the time of death, how long before
death was he registered?
Please circle the single most appropriate answer.
1 not applicable ~ go to K1
2 withinthe 6 monthsbeforedeath
3 between6 and 12monthsbeforedeath
4 between1 and5 yearsbeforedeath
5 between6 and 10yearsbeforedeath
6 over 10yearsbeforedeathbut not hiswhole life
7 hadalwaysbeendisabled
97 difficultto answer
98 refuseto answer
J9. What was the reason for being registered disabled?
Please circle the single most appropriate answer.
1 hewasdisabledfrombirth
2 hewasdisabledfromwar
3 hewasdisableddueto disease
4 hewasdisableddueto occupationaldisease
5 hewasdisableddueto involvementinChemobylclear-up
6 hewasdisableddueto an accidentat work
7 hewasdisableddueto otheraccidents
97 difficultto answer
98 refuseto answer
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J10. What was the nature of the disability? (please include the level of
invalidity in your description)
Please answer in your own words.
1
...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
97 difficult to answer
98 refuse to answer
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I would now like to ask you some questions about the deceased's health
during the year before his death
K1. Had the deceased broken any bones during the year before death?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
K2. In the months preceeding his death, did the deceased cough when he
got up in the morning?
Please circle the single most appropriate answer.
1 usually
2 sometimes
3 rarely
4 never
97 difficult to answer
98 refuse to answer
K3. In the months preceedlng his death, could the deceased climb up a
flight of stairs without becoming breath Ie.. ?
Please circle the single most appropriate answer.
1 yes, easily
2 yes, with some difficulty
3 no - too difficult
97 difficult to answer
98 refuse to answer
K4. In the months preceedlng his death, how difficult was It for "'e
deceased to walk about 1km?
Please circle the single most appropriate answer.
1 not at all difficult
2 slightly difficult
3 very difficult/impossible
97 difficult to answer
98 refuse to answer
K5. Old the cleceued appear to have loat a significant amount of _Ight
during the past year?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
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K6. In the months preceeding his death, was the deceased able to carry
out his daily activities, such as shopping, washing or dressing,
which a totally health person can manage without difficulty?
Please circle the single most appropriate answer.
1 yes, up to when he died
2 no, not during the month before death
3 no, not during the 6 months before death
4 no, not for over 6 months before death
97 difficult to answer
98 refuse to answer
K7. In the months preceedlng his death, did the deceased do physical
exercise in his leisure time?
Please circle the single most appropriate answer.
1 yes, several times a week or more
2 yes, sometimes, but less than several times a week
3 never )
97 difficult to answer ) ~go to K9
98 refuse to answer )
K8. What kind of exercise?
Please answer in your own words.
1
...................................................................................................................................................................
97 difficult to answer
98 refuse to answer
K9. Old the deceased usually walk or cycle for more than 30 minutes per
day?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
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K10. Did the deceased have a job that involved regular physical activity?
Please circle the single most appropriate answer.
1 yes, a lot of physical activity
2 yes, moderate physical activity
3 no, not much/no physical acitvity
4 not applicable
97 difficult to answer
98 refuse to answer
K11 How tall was the deceased? Please answer as accurately as you ean.
I I I [ern
97 difficult to answer
98 refuse to answer
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L9. How much beer did he usually drink on one occasion? ('occasion'
means a single continuous period of drinking)
Please circle the single most appropriate answer.
1 never drank beer
2 1 bottle or less
3 2-4 bottles
4 5-6 bottles
5 more than 6 bottles
97 difficult to answer
98 refuse to answer
L10. How much wine did he usually drink on one occasion?
Please circle the single most appropriate answer.
1 never drank wine
2 upto 200g
3 betNeen 200 - 400g
4 betNeen 400 - 600g
5 betNeen 600 - 1000g
6 more than 1 litre
97 difficult to answer
98 refuse to answer
L11. What quantity of spirits, such as vodka or other strong drinks, did he
usually drink on one occasion?
Please circle the single most appropriate answer.
1 never drank spirits
2 betNeen 50 - 100g
3 betNeen 100 - 200g
4 betNeen 200 - 300g
5 betNeen 300 - 400g
6 betNeen 400 - 500g
7 more than 500g
97 difficult to answer
98 refuse to answer
L12. What was the maximum quantity of beer ever drunk on one
occasion?
Please circle the single most appropriate answer.
1 never drank beer
2 1 bottle or less
3 2-4 bottles
4 5-6 bottles
5 more than 6 bottles
97 difficult to answer
98 refuse to answer
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L13. What was the maximum quantity of wine ever drunk on one
occasion?
Please circle the single most appropriate answer.
1 never drank wine
2 upto 200g
3 between 200 - 400g
4 between 400 - 600g
5 between 600 - 1000g
6 more than 1 litre
97 difficult to answer
98 refuse to answer
L14. What was the maximum quantity of spirits ever drunk on one
occasion?
Please circle the single most appropriate answer.
1 never drank spirits
2 between 50 - 100g
3 between 100 - 200g
4 between 200 - 300g
5 between 300 - 400g
6 between 400 - 500g
7 more than 500g
97 difficult to answer
98 refuse to answer
L15. Old he ever drink spirits together with either beer or wine at the same
sitting?
Please circle the single most appropriate answer.
1 yes, often
2 yes, sometimes
3 nO,never
97 difficult to answer
98 refuse to answer
L16. Old he ever drink large quantities of spirits without also eating some
food at the same sitting?
Please circle the single most appropriate answer.
1 always
2 sometimes
3 rarely/never
97 difficult to answer
98 refuse to answer
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L17. How often did he become excessively drunk?
Please circle the single most appropriate answer.
1 every day
2 several times a week
3 once a week
4 several times a month
5 once a month
6 less than once a month
7 never or almost never
97 difficult to answer
98 refuse to answer
L18. Did he ever drink alcohol before noon?
Please circle the single most appropriate answer.
1 no
2 yes, occasionally
3 yes, frequently
97 difficult to answer
98 refuse to answer
L19. How often did he have a hangover?
Please circle the single most appropriate answer.
1 every day
2 several times a week
3 about once a week
4 several times a month
5 about once a month
6 less than once a month
7 never or almost never
97 difficult to answer
98 refuse to answer
L20. How often did he fall to fulfil his work obligations due to drinking
alcohol?
Please circle the single most appropriate answer.
1 every day
2 several times a week
3 about once a week
4 several times a month
5 about once a month
6 less than once a month
7 never
8 not applicable
97 difficult to answer
98 refuse to answer
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L21. How often did he fail to fulfil his family or personal obligations due to
drinking alcohol?
Please circle the single most appropriate answer.
1 every day
2 several times a week
3 about once a week
4 several times a month
5 about once a month
6 less than once a month
7 never
97 difficult to answer
98 refuse to answer
L22. Did he ever go to sleep at night with his cloth.s on because of being
drunk?
Please circle the single most appropriate answer.
1 every day
2 several times a week
3 about once a week
4 several times a month
5 about once a month
6 less than once a month
7 never or almost never
97 difficult to answer
98 refuse to answer
L23. Old he ever drink alone?
Please circle the single most appropriate answer.
1 yes, often
2 yes, sometimes
3 nO,never
97 difficult to answer
98 refuse to answer
L24. Did he usually drink alcohol at home or In other place.?
Please circle the single most appropriate answer.
1 usually at home
2 sometimes at home, sometimes elsewhere
3 usually elsewhere
97 difficult to answer
98 refuse to answer
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I would now like to ask you about episodes of 'zapoi' in the deceased's
life. By 'zapoi', I mean a continuous drunkeness of several days or more
during which the person does not work and is withdrawn from normal life
L25. Did he have one or more episodes of zapoi In the year before death?
Please circle the single most appropriate answer.
1 yes,often
2 yes, sometimes
3 no, never
97 difficultto answer
98 refuseto answer
)
) ~go to L32
)
L26. Did he have one or more episodes of zapolln the month before
death?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficultto answer
98 refuseto answer
)
) ~go to L32
)
L27. Old he have one or more episode. of zapolln the MU before death?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficultto answer
98 refuseto answer
)
) ~gotoL32
)
L28. During hi. most recent episode of heavy drinking, what was the
maximum quantity of beer drunk?
Please circle the single most appropriate answer.
1 none
2 1 bottleor less
3 2-4 bottles
4 5-6 bottles
5 morethan6 bottles
6 drankbeer,but notsureof the quantity
97 difficultto answer
98 refuseto answer
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L29. During his most recent episode of heavy drinking, what was the
maximum quantity of wine drunk?
Please circle the single most appropriate answer.
1 none
2 up to 200g
3 between 200 - 400g
4 between 400 - 600g
5 between 600 - 1000g
6 more than 1 litre
7 drank wine, but not sure of the quantity
97 difficult to answer
98 refuse to answer
L30. During his most recent episode of heavy drinking, what was the
maximum quantity of spirits drunk?
Please circle the single most appropriate answer.
1 none
2 between 50 - 100g
3 between 100 - 200g
4 between 200 - 300g
5 between 300 - 400g
6 between 400 - 500g
7 more than 500g
8 drank spirits, but not sure of the quantity
97 difficult to answer
98 refuse to answer
L31. During his most recent episode of zapol, did he drink any other
alcoholic substances other than those Intended as drinks?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
L32. Had he been arrested because he was drunk during the ye.r before
death?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
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L33. Around the time of his death, was he drinking more than, less than,
or about the sameas he had been one year previously?
Please circle the single most appropriate answer.
1 more than a year before
2 about the same as a year before
3 less than a year before
97 difficult to answer
98 refuse to answer
L34. Around the time of his death, was he drinking more than, less than,
or about the sameas he had been one month previously?
Please circle the single most appropriate answer.
1 more than a month before
2 about the same as a month before
3 less than a month before
97 difficult to answer
98 refuse to answer
L35. Was there ever any period In his life when he drank heavily other
than during the 12months before death?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
L36. Had he ever had help or advice from a doctor, narcologlst, social
worker or some other professional for an alcohol problem?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
)
) ~gotoL38
)
L37. Old he get such help or advice In the year before death?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
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L3B. Had he ever been taken to a sobering-up centre?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
)
)~ go to L40
)
L39. Was this during the year before death?
Please circle the single most appropriate answer.
1 yes
2 no
97 difficult to answer
98 refuse to answer
L40. Do you believe that the death of the deceased was In any way relatad
to his drinking of alcohol?
Please circle the single most appropriate answer.
1 yes
2 no
3 possibly
97 difficult to answer
98 refuse to answer
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I will now ask you some questions concerning the deceaseds smoking
habits
Mi. Was he a current smoker at the time of death?
Please circle the single most appropriate answer.
1 never a smoker ~ go to M6
2 no, ex-smoker
3 yes, a current-smoker ~ go to M3
97 difficult to answer ~ go to M6
98 refuse to answer ~ go to M6
M2. How many years ago did he stop smoking regularly?
Please circle the single most appropriate answer.
1 less than one year before death
2 more than 1 year but less than 5 years before death
3 more than 5 years but less than 10 years before death
4 more than 10 years before death
97 difficult to answer
98 refuse to answer
M3. What did he smoke most often?
Please circle the single most appropriate answer.
1 papyrosi
2 filtered cigarettes
3 unfiltered cigarettes
4 other (specify) .
97 difficult to answer
98 refuse to answer
M4. When he smoked, how many per day was usual?
Please circle the single most appropriate answer.
1 1-5 per day
2 6-10 per day
3 11-20 per day
4 more than 20 per day
97 difficult to answer
98 refuse to answer
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MS. How old was he when he started smoking regularly?
Please circle the single most appropriate answer.
1 <10 years old
2 10-19 years old
3 20-29 years old
4 >30 years old
97 difficult to answer
98 refuse to answer
M6. Have his parents ever smoked?
Please circle the single most appropriate answer.
1 yes, father only
2 yes, mother only
3 yes, both parents
4 no, neither
97 difficult to answer
98 refuse to answer
Thank you for your time in helping u. with thl •• tudy
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The following questions are answered only by you as an interviewer and are not
to be read out. Question X1 is deliberately excluded:
X2 How would you judge the reliability of the answers from this interview?
1 satisfactory
2 not entirely satisfactory. For example, a moderate level of non-response by
the subject, or perhaps small interruptions affected the quality of the
3 responses
poor. For example, a high level of non-response by the subject, or perhaps
many/constant interruptions affected the quality of the responses.
X3 Were there any other people present in the same room while the
interview was taking place?
1 yes
2 no ~go toX5
X4. Please provide details of other people present during the interview,
including their relationship to respondent:
1
.............................................................................................................. .
......................................................................................................................................................................
X6. Were there any intenuptions to the interview?
1 yes
2 no r=!>go to X7
X6. Please provide details of intenuptions, including their duration:
1 ......................................................................................................................................................................
......................................................................................................................................................................
.............................................................................................................. .
X7. Any other comments, including indication of questions that were
particularly hard to answer
1
.............................................................................................................. .
......................................................................................................................................................................
......................................................................................................................................................................
EDd of aUlltiODDaim
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Appendix 4
Index-proxy agreement: kappa analyses performed
using pilot data
295
1· -(i
J.1 I~1;=. .l~ ill II t·: III Il j'!'i! .coJ i~~ ,I.! fi~ .J,I -.,Ii J
- - :; :; :; - - -.,. .,. .. .. ..0 0 0 0 0 0 0 00 0 "! '" '" '" 0 '"1 '" '" e e '" e '" e
It")'" '" '" '" .... IQ .... .... .... 0 0 IQ IQ Cl) ... It") N .... .... 0 0 IQ r- 0 0 M '" IQ '" on 0 0 0N It") IQ M .... N .... IQ .... N- - - :; - - - :;.. .,. .. .. .. ..'" '" o o o o '" '"c: c: c: o o '" '" c:] 0 e e e e 0 0 eI-I .. e- .. 0 0 0 0 0 0 0 '" ... '" ... '" '"0 e- ... N ... N 0 N 0 '" '" 0 '"C
:; - :; :; :; :; - :;.. ..[ 0 0 o 0 0 '" 0 00 0 0 0 0 0 0 00 0 0 e 0 e 0 0
I 0 r- IQ r- It") N 0 N 0 0 0 0 0 0 0 0 0 0 ... IQ 0 '" 0 0 0.... N .... It")- :; - :; :; - - :;.. .. .. ..0 0 '" '" '" '" 0 '"( "! '" "! c: "! 0 0 0e e e e e '" e eI
'" '" '" '" It") N ..... o ....0 0 IQ IQ Cl) .. It") N ......... 0 0 IQ r- 0 0 N N r- on r- 0 0 0..... N ..... .... N ..... IQ It")
II) II)... ...II 0 '" '" 0........ ~~, 'I: '=!'=! 0::1"0CO CO.... ..... ..... ....
'" ~0
j j j j
j 0 0 0 fl... .. ..• ii. • ii. • ii. • ii.~ .. ~ 1I ~ 1I ~ 1IoW• .. .. .. .. .. .. .. ..• • i • •I ... i .. ... i .. • ... i.... .... .... • J .....J .. J .. J .. ... I ..I .. :: • .. •... ... I• I I ... •" .. .. I• ~ ~.. & ! ..C: • i I i I • • i •! ...... • i.. .. .. 0 ..• .. ~ .. ~ ... i • .. .. =... ... 0 •'" .! '" .! '" .! • .; ! '" .!... ... .. j,.: ,.: '" ! ,.: J a • i ,.: '"'" '" 8 '" ...... N '" ... '" '" ,... CD '" '" '" N '" ... '" '" r- .. ... eft eft '" '" • .. 0 eft ..•• • • S!l!5i...·i tit! ...J i~" [t! ~ .. I 0............. r....!·" i §;l 11·t ~~~! ~i~ ~~ ia':; ...i 1I1~·"i "~ "·11...~!l.8! ,'=8. .. ...1......0 ~...... IE~ ..: ~...! J .. a [~I~u
ru ~ 1\3 It")Cl u
jji'~ J
t~:I,iI~s .•
·JillI I ~ .I . Ii'tl8 ihf1il~ !,t!.J~HJ~
- - - - - .. - -.. .. .. .. .. e- .. ..0 0 0 0 '" '"! 0 00 0 ... 0 0 0 00 ,.,J 0 ~ 0 ,., '" ~ 0- -
1
0 '" ...<D '" ... '" ... '" 0 CID 0 '" '"0 e- 0 0 0 M 0 '" 0 '" M '" 0 M .... N M 0 0N '" ... '" ... ... '" ... ... N '" '" N- - - ;; ;; .. - -.. .. .. '" .. ...0 0 ,., 0 e- '" 0 00 "! "! "! 00 .. 0 0I 0 ~ ~ e 00 ~ e ~
0 '" CD '" '" r- oo 0 ~CD N ,.,
,., 0 0 0 N ,., .... 0 N 0 N .... N 0 N 0 N ,., e- ,., '" 0 .... 0 0c: - - - ..
( ... .. .. ;; ;; N ;; ;;0 0 0 0 0 r- 0 00 0 0 0 0 .,; 0 0
0 0 0 ~ e e ~ .,;I CID N '" M 0 0 0 ... ... ... 0 0 0 ... ... M ... 0 N 0 0 '" '" ... '" '" 0 ... 0 0N M M M N M M ...- ;; - - - .. ;;; ;;;.. ~ .. .. '"0 0 0 ,., ': 0 0I 0 0 .... 0 "! "! 0...0 ~ :! ~ ~ ~ ~ ~I N r- M ... 0 0 0 M '" ... 0 M 0 M '" '" .. M ... 0 ... 0 N '" ... CID N ... 0 0... N M M M ... .. ... N N
II '" .. CID ....'" '" CID '",; ,; ,; ,;
- j ~ j~ ... ~.. ... "0 >.j .. ... I 00 0 .. i 0... ., ... ... ... ...ii. .. ii. ... ii. ii.., "0 >. i .. ... ~ .. ..~ ... ... ... ~ ... ~ ... K ~ ... ~ :ll... _g ... ... ... _g ...• .. .. ... .. .. ~ .. .. .. ... •I Cl .. .. !. " .. tl. • •., .. i ~ ... .. i ..; i .. i .. i" " ... ., " i " 10 j ... _g U j ... .. ... :a J ... ...I .c .. ... .. .. " ... .. .... i .. I 0 l "0 .. .. ..c: !11 ~ ~ .. I., ... !i ! !"0 ... ... ... ... ... ... ..... .. .., C: .. C: ... ... ... C: i.. 3 .. ... 0 f I ... ... ... :t" ~ ~ I 0 .. ~ ... i i ~ I I_g .. ... .. ... ... ... i i i ... ...0 >. .. ~ ., !I .. ~ ... .. ... J '" ~ :." .. .,. CD 1 g CD .! a ... a ~ .... .! .. .. .. '" ~ .. .. '" ~ ... ... .. fi .. ~ '" ~1 § ... Cl R Cl ... U :I i ~u ... !i ,.: • .c ,.: 11 l ~ U ,.: ,.:~ 0 0 '" !i ... '" ~ = ell ~U U 0 '" '" .. .. 0 '" '" ... 0 '" ell ... N ,., ... '" ... '".. .. '" I"'"OB... Cl a I~i...J ... .c B3 0'"0'" ::i~go.. ., lit .. ~~!II ~... .j~~ i~U... .,. ... "0 _gIll" .. .. a...... ..... ~ ..J~ ....c ........ J ~31 j~3:t~ f~.II
(J '" .... ~ '"U U U
I... 0
.,.,0
... on
- -"" ""o 0o 0
e ~
i;;; ;;;I~g
I~ e
co r- I
M ~ ; ~ ~ I: : ~~~~~~
Ig g
je e
I
I! ~
1= 0
I! !
I
~ ~ !=; N ~ 10
I
o....
U
.... N 0 0
"" ..o 0
o 0
e 0
r- '"N .... ....0 0 0
I
c:
[
I
[
I
co
'"o
i
I
I
....N ..,
J
I
-.. ..
o 0o 0
e 0
\D r-
N ....r-t 0 0 0
....
o 0o 0
e e.
N N 0 0
j
o.,
c::
~!
Cl> ;!.
'" !!
r; =
........
U
JCD
CD
o
CDo 0
N
[
I
r--
CD
o
..
! g.8.... 0• ~
I .8 § ..i ..... il .. ...... OJ ... ! .. II
... ... ... co .; ~... ... ~0 ~ c .. ~ ..... ... OJ ~ ... ...II ... ~ .. 1III .. : '" 1 fi... .. '" ... .. ...~ .. II .c ... i ... 0 '" ~ g .... ... ~ u .. 0... ... ~ ... ... ,:I ~ s ... .... ; .. .. 1 ... 00 .. II .. U ... ... §8 " .. ¥ -3 0 i ..... ... 1I .. ... u u 8s .8 s 0 g a ~ s .. s ... s 0 s g s 8 l'i 8 8u u o ... .. c .. .. ..
II ....J > •.. ,:I : ."00.... 0 :;l ~ "," .
I .c" ... "'iit:g:......:.8: B!:t'Ro .. OJ ~.8ii"H.8"
0
N ~....o u
I
I
o 0 0 0
o 000
..... ..... " .-t
III
IQ
o
i "tu-;:8
c:
....
r- 0
N
'"r-e
o
o
I
i
(
I
'"coe
o
o
o
o
oo oo Mco
e'"
co
...
m
....
'"
I
J
I
a .......U
'~II~t~i1'1"1 .:t. I 1'1
I !UlliHI
HVUH~u Uillrihil !~
.~
I
T
T
! I. IJ II 1 I! ~I' I U') r-N '" '... .. 10 ~ 1M ... ... ..... Cl) ... ... on M N ID .... r- U') Cl)a- 0 ID ID 0 0 a- ... a- 0\ M 0 0 0..... ..... IN ~ ..... NI N ... .... ... ..... N ..... ..... ID .... ..... ..... .... ..... N NI I, • !i I
I I I on on '"... '" Ir-- '" I'" '" '" ... '" ... ... ... 0 on ... ~ e- ... ... ... ... ... on 0 '"'" '" '" '" '" ... '" ... on '" ... .. '" ... ... ...I •
I
I •c: I I
i 1 I
1 r- I N r- Cl) a- on ... N r- 0 0\ U') ... e 0 U') ID r- 0\ID N ,r- ID N ID ..... ID 0 ID .... Ii) ..... U') ID ID U') ... ID M ID N ID 0 IDi
I
[ III !..... N 0 M .. 0\ ..... N ..... N .. 0\ Cl) U') 0 M ... a- r- ID U') Cl) U') Cl) 0 M 0 MID ..... ..... ID ID r- r- ..... on ..... on e-- ID N .. ID ID r- r-
II Cl) 0 U') ID 0 r-- OIl OIl 0 OIl ID... 0 ID ID 0 Cl) "'! I I Cl! ~ ID ID I.,; ..... .,; .,; .,; .,; 0 0 ..... .,; .,;
...... e.. ..
~
,.
JII .. .... ... 0! .. ,.c u .. ..... ... II .Cl II~ .. .. .... '" .. >. ... ..I .Cl OIl .. ... ... ..... 8 J ...OJ 8 B c :!! J.. ... ...I .. .. .. 0 ..OJ .. ... ... ... ... 0 .... OIl c i ... ... ..... ... .. I .2! .. .., ..... OIl ,. .. ... ... ..OIl " C g i ~ ... II OIl... • 8 >. ... 0. ...OIl .... .. .. u :i.l .." :!! .. .. ... .. .... .. ... a ... Ii Ii .... 0 ..... ..... 'C • .. ...OIl ... 5 5 5 ... .. .. .. .. 0... II 0. ... OIl OIl .. ... ..6 OIl = ... ... ... t 0. ! §u g g ~ ~ , ... ... 8 Ii 8 i• g ~ 8 g 8 8 c 8 I 8 I 8 8 8 8.. ... ... OIl ... 0
J ~~~.!'l! .. ~ .. ~
I :a~~g~'Co"~5:~i:a ,. c8~.ll 0
tJ
U')...
u
MOO "
dP
o
o
o
-.. dP
... 0
... 0
... e.
o
In
.;
OD
'".;
-.. ..o 0
o 0
e e
o 0 en M C'\I ....
dP ..
.... GO'" ...
o e.
-.. ..
o N
o on
.. ..
on 0
... 0
..:0
.. ..
....0..,0
... e.
c:
(
I
II '"r-O
t
I
I
J
I
IQ....
U
e e
.. ;;
o 0o 0
o e.
- -.. ..o 0
o 0
~ ~
r-...
.;
c:
I
J
[
1
[
I
'"M.....
o
o...
I...
If)
M
..
Cl>..,
on
'"
'"M.....
.....,
l-
N
t:.
CD....
""'"...
N
e-
o
If)
..
ono
'"on
CD
M
(l)
If)
CD...
o
If)
If)
M
CD
M o
'" '".....
o.....
........
........
..
r--......
""'"on
on
....
..
'"N
on
....
..
'"Cl>
!:!
........
'"...
...
Cl>..,
on
'"
N
N.....
o
'".;
.... ...er. ... r--
... 1.0. 0 ~
,.,r--NN\I)ON·
.0 ... • CD
0...-4 0..... 0 M
...
N
u
...
cl
u
...
~
U
..
'"on
on
...
'"e-
N
r--
j
I
I
s..
~........
1
a:........,
i........
i
g..,
"...!
o...
OJ...a
s..
~•j
...
i
CD...
g..,
::
!
g..,
"..!
r-... CD...
..
'"...
'"r-
r-... oIf)
....,... ""ono
'"on
...
N
........ CD....
e-
(l)
.;
r-
Cl>
on..,
I
!
I
i'i~,~-g!~ .I:"iij .. ,f:.•: i!tj'illit ~;.I:"fp )1" ! rrs: l·s I:' ~ :~ . .•. 6 h1IIpI :i!.~ttiit! tihLI tIl• :11 i 1e~ !ila§~~.gl i -glsl5!iiiS i·lt1•o 'lUll il'l.tllie!Zjil J!i!·iflil to jI.!I Il~;!:111~'''!El= ~ '"
:- ;;; ... ;;; ;;; ;;;I... r- N e- NI'" 0 '" -0 N '".N 0 ~ ~!~ 0 ::: Cl)3 [ ~ ::! ~3
N '" '" r- m m N OD OD Nr- N i..... 0 N ..... ..... r- ..... r- '" ,., r-..... L ;;; ;; .. ... ~!~ 0 N ~ ~:0 0 Cl) '" '" '"... ; .
0 N .,; ~ .,;! I'" ::! ~ ~
I 1-
r- '" 0 .-< '" '" N "' r- N r-N ,., I" N N ,., r- Nc: I;;; "" .. ;;; ;; :;[ ..., Cl) '" ~I~ 0 '" '" NI· 0 .,; ,..: .,; ,..:
I':. 0 ~ ~ ~ ~
] !
I '" (X) 1U1 0 .-< r- ... N '" '" '" ... '"N ,., N N N .-< .-<I
I
I
i- .. :; :; .. :;I: 0 '" '" '" ....10: 0 N 0 ~ 0[ 0 '" ..; .... ..;I~ ~ ~ ~
I m N I "' '" r- r- '"IN 0 0 '" OD '".-< '" I ,., ..... ,., .-< ....
II ! '" ....0 I~ (X) '".... 0 0
-H -.., I.......J ~U
o.,..; ...
I .! ~l ... ~l~N I
( -H - ...0",~U m.0'"
J
.
~ ~l r- !lCl)~
11 ~ ~ ... ~- ~ ~ ~ ..; .; ...u u u u
I '"0 0 CD 0+> +> ...
" Ii: " Ii: 1 .. Ii:~ .... ~ .... ~ ::l... oW.. " g. ... .. ... .. .... .. N .... 'i .. to .. i .. ij ..... to ..... I .....j +> .. " ! +> ! ..... ... .. .. ~.. .... .. ..e " g. 0 ~ ! .! I• .. .. to ... .... 3- ..to ... .. 0 i "ClI Cl .. ... ..~ I II .. " I I ! •.<I to .. Cl..t +> .... ~ : .! ... ...
I Cl) ~ Cl It) ... .... CD ~ .. Cl ~'" ~ 3 '" ~ '" ~.:"i 0 .. .:j i s;!" I ... .... 0 '" ... I i '" '"... Cl "' .. CO> " ... '" "'. '" '"., .. = ..II '0. :a • •.,-,~., :;;:5 • 'O~.<Iiff~~~ e:::;; Cl .. e:;;~i~" i~ I~~..
a i!i IS l!:
l: l: Ii _1.11 .'111::.:-s, 1:'.i'[ i'[ . 0
le le. .•l"!-(I 1""68. i8. IJ!li~! itt .~~ & .~ ~ & ) ~~i• ~ 'iii ~ 'iii l~- -...IE ~I'~ ~Ii 6tl1~! ill5u
i!i ~ , 1'II·:! !I·!i .11 IIi IIII~ .1111' 11 iiI! J! J~~..
Id; ;; :- dO I~ - - -l~ N dO dO ...'co 0 '" 0 0 0!..- ~ m- 0 0 0. . 1 . I~1 '0 e I~ ... 0 0 0I~ -I '" N '"'" ID '" U1 ... :M 0 .... '" !.... 0 0 r- 0-. 0 ... e- .... '" .... 00 U1 .., I N <D I ..... ..... '" ..... ..... N N 0.....
1 1
i- - j;; dO - ;; - -"" dO 0 dO ... ..!o 0 Ig 0 0 0 0 0'0 ~ ~ 0 0 ~1 10 1 . 0~ ie '" 0 e 0 ~,- - I:I 10 !.., <D N N .... 0 r- ID 10 '" '" '" 0 <D ... r- ..... ID 0 0'" ..... ..... i N '" '" '" ..., I~- I~I: !; - .. - ;; ;;[ ... GO dOI! 0 N 0 0 00 .0 ~ 0 ~10 .;,0 1- :! e 0 ~.. ,
~ 1 ,I II ... '" N ..... .., 10 0 (X) r- 0 ... U1 '" U1 0 .... ... r- .... ID 0 0'" rl ..... I
N '" '" N III
- - - ;; -1- .. ... ;;.dO ... N .. ...I~ 0 0 .., co 0 0 0( ~ r-: ... 0 0 0'"I.... ~ !:! ... '" 0 ~ 0,- -
I I I, 0 1 ID U1ID '" U1 N 0 Irl 0 ID .... ... .... 0 ... '" 0 rl 0-. 0 0'" ..... ..... M '" '" '" ... ...
I - !I I 11I CD I!I 0 ,.. 0'" '" "'! 00 1-" 0 -I 0 I ...
!l I 'i., .." .." I • c:a: ... ...WIII ... ...:s '" Z' 0, " " " .. j., '" ..... .. .. QI ij ...n " .. .. .. .. "0 0 0 11 0 ... .Q 0• .. .. ... ... ... • II ....~ ~ ~ .,. " .,. " • .,. ~ I Ii.I II II" .. .. ~ ... ~ ... M ~ ... ~ ~ ...., ::> ::> ... ... '" ... ..... ~ ... .. ... .. '" ... II ... II..t ... ... ... II> • .. • 'i •I ... " II .. '0 .. i .. 'i ,c ,c .. i~ "' ... ... ..... " ..... j ..... ... .. .... .....0 I> I> ! ... ! ... ! ... ... ... 1>0 .. ~ ...0 '0 .. .. .. :0 :0 .. .. ..... III III .. .. .. ... " ..::> ., " " ~ .. ....t ".. .. .. .. .. " II !... .... e e ... 0> .. I> .Q ... II fj !•. i ..0 .g '" i: '" .. '" i.. .c .. · . .. ...... 0 0 ~ B 0 I ... " ~ • go no .. •.. ... ... ... :o;! .. ~ .... .. ... ... ... ... ...~..~i I ...... 110 II "' II " .. .Q ~ .. :." .. 0 '0 co :>. .. :>. " .. ~., "'''' u t IDI> .. 0> ... '" .! .. .... '" .! Cl '" .! C..-l c: .... .. '" .!!:l 0> "' ... VI e .. u : ..-4~ ....... o i,c ... .. ... ,.: '" ~ ,.: '" .. ,.: COl !pr! ,.:.. ... ... Cl " ... ~ 'i COl... 0 .., 110 0 COl '" " .. '" '" .. '" COl ........ """ COl COl.. .. c:II ... ....,c ~o .n :l.......... ... ...
i :~! I> ...... .., ... I~:0 .. .:1 .... -=
I g.&
u .. :>'1>
~~.: " ...1>0 .... " :::!:l...... 6~~i~ ... ~ .... g ... """.,.., ,c ..... ...'fi'§ ..... ~!l ..
II .. Ai i... " ~.8oj
... N ~ ...Cl .... .... ...1&1 1&1 r.I 101
l~li·~I·~~t ~ ,," iif U!tW··1 -._Ji"llil-hp nW· i Illi; !I{Jl ~Hhf!iiHf'i I.~i~•.~ t~t!hE ~Iii~i·~!ii i~~!l-if.;iil{eE:3 ! s)iJile.;J1iiils Ii iliff jih·l;tln!11
!~ "" ;;;0 0:0'1 0 0
i I' 0 0lei .... I....! oO .... Cl) .... '" NM 0 .... N Cl'> !N M r- Nr- M '" .... N 0 M e- 0 0 .... !!: .... Cl'> 0 0 r- 0 M r- '" 0N I .... .... N N .... N
! I;;;1- "" ;;;i8 0 I~00 0] ; . <> 010j-
I ! LoO oO Cl) r- .... 0 10 0 Cl'> e- 0 '" 0 M M 0 '" M M r- Cl'> 0 '"N .... .... .... .... I~ '" '" '" '" oO '"!c I- I"" ""[ 18 0 0 I0 I~0I. e10 0] j-I
I '" N 0 ex> 0 M 10 0 M '" 0 0 oO .... M '" 0 Cl'> .., IQ r-- N 0 Cl'>N .... .... .... oO .... ID ID ID ID IQ IQ
I
1- ;;; ;;; ...
I~ 0 0 0( 0 0 00 0 0I-
I
N M M r- IN M 0 r- oO M N <XI It'I e-.... N .... .... 0 IQ 0 M .... 0 0 ID ID <XI ID 0 e- .... r- .... It'I ID ID
II r- I IQ &I ~ ~ ~ex> I Cl'> , ,I c:i0 I 0
tl "0 "N "0 '0 '.., '. i~ . S:;' . il( _:::';~~::::~ ~~ . ~ '" .'" -
J
II o~ ON 0.-4 0 .... "';r- 0° -0 o~ "';r-=t 0
~ PI ~ ~ ~
on ~ '" i 0 i CD i i '" i '" iS N I
... '" on .. e-a c:i 0 ! ...; § 0 8 N § ! 0 § N §~ ..:
ttl ~~i~ ~~ ' .. "", ::f~ . ~~ '0 s~. ~~~~ "'", 00Ii CD • o •ori ON 0.-4 0 .... "';CD o· o 00 0" ...; ....
J ! ~ ~ ~ ~ .., i .. i on i .... i i .... t 0 t.. 0 .... r- I'! '"a c:i c:i 0 § . § ...; § N ~ ~ c:i ! N !~
It i ~ ~ ... ;::; ;::; <> <> <> <> <> <>... ~ ~ i or- ~ ... ..; or- ..; ... cl ... cl ... cl ... ~0 0 0 u 0 u u 0
;; ;;
5 5
0 0... ...
I ! 'ii. ! 'ii. ... 8 ><... ... ...-= ... .. :;:l.. ... i ~~ ! ! .. ...• ... 1 l i 1.. .... 1 ] 1 ~ ...I i e- i .. e 11 ...1 l .....t .. II I 1 8. I t 0 >.I I Cl ... ... ... ....... .<:I ~ ~ .. ...II " 11 .. i =~ ~ i~ 8 II tl ! ! ....II ... ... D t 1~I .. " .... .... ~ ~ .!I I !.!l .. .. r .. CD s:o! 'il t '" ! ! .. I ..I ... .H ... ~e ~ ~ .. r-" .. 8.s !I ... '" ~ 8 '" .s 8 8 8 fl!l 8 e 8Po .<:I '" '" '" ..
J " 11..... c:I !lit
I
Ao~
jfI ......... ~ !J .B~o
t.!l1 ~11 i
0 ... \:: ..loo loo
!!I~§'; s !.§ l~~ii.'~_.-..-! I'll rl'• ~)Jli'i ~lil~ 11 " nHm,i u l~l5 {lUIsian; . l~tH!E i! 'j IiE
cS ;!iwdu Pi .!'!iiiII .. sill)O'l5t!Ii! i!3 I t~
1;;- ;; ;; "" ""10 :;£0 '" :;: ~N
j io '" .... .... 0l- a.i I
cc I M 0 0 M0 N of) of) .-. io e-- 0 .-. 0 <X> '" 0 .-. <X> M r- ... .-.I .... .-. ....
i~ "" ... ;; ... ""'" a..... 0 .., 0 0.0 0 0 0§ 1. Nle 0 Cl) 0 0~ e
I I
0 .-< N 0 N 10 '" 0 0 0 .-< 0 0 0 .-< '" r- e e1 '" '" '"c
I-
t 18 "" ;; "" ;;; ;;'" 0 ~ .. '"0 0 '" ..le ... 0 Cl) N ....'" a...t Me .-< N 0 .-<
\; "
0 0 .-< 0 0 0 '" co CD N .-<'" '" '"
;; ;; ;; .. ...'" ...."! ~ .. .. 0re- l~ e- 0I N t. .;. ~ 0i- t. t.
I II
0 0 .-< '"
M
10
.... 0 .-< 0 '" '" 0 .-< ~ M CD N 0.... '" .-< '"
II I.-< I '"co 1 co0 0.. · I '",u "',...- .. N •g :II 0 ....I
8 1: I i i 0S · I .....§ § e 0-
~tl · I ....... ",e .. N •D.:II 0 ....
J s i i t N'"§ § § 0
II N N N N ; i - i .... :.N cl ~ ~ i ... ~ i .. clu u u u u u
Ii Ii Ii
~ ~ ~
0 .. 0 !l.. .. ... ..
i :9- r ... Q. Q.i II ... .. I ~~ .. :ll :ll" ... g .. a a.. .. 0 .. ..0 ~ '2 ... .. fl flIf !g: ~ I fl "i iI 1 ... !l ] e 1.. II ...... ." ..II .. .. .. 58 U ~..t ~ ~ ! ~i~1! .! 1 II ~ ~ .. flo 0 !' !'... .... ! 'llI .. .. ! IIl .. I t ! t!!~~ 1 i ~ ! !... -5 .l!l... I a .. ~i P:l I !I' -5 !I' ~., .. ... Cl) >- ... I III ; '" .! ... .! .!... .. ........ nl.. '" ~ ,.: '" ".!l .. 0 i ~ ., ......!l I I 8 ... U il ... .. ~ 8 '".... .... '" '" '" ... '" '"J ~.8~ 'cl !§~il j"~!i 1
I I>O .... ~." l ! 0 ."g'll i~ ieh0 .8o~) ioiiI t ~i~ll jU ~ i
'" '" ...Cl ...r.. "" r..
J!
i
E
E
8
;;; ""o 0
o 0
o 0
""oo
o
o ID
ex> .,., ex> ................ '" o 0
... ;;;
o 0
o 0
o e
"" ..g g
e 0
o 0 M ~ 0 0 0 0 ~ • ~ 0...0
'" '" o 0
c
;;; ""g g
o e[
1
"" ""o 0o 0
o 0
o 0 M ~ 0 0 0 0 • M N 0r- '"'" .... o 0
"" ""o 0o 0
o 0
.....
o 0o 0
<> <>i
I
'" 0'" '" o 0
'"r-
o
o
o
.... '"ex>o
... C7'o ...... ..,... .. C'
IQOOMOMO'INN
C""I • 0 • 0 •••
0 ....0 Lt') 0 N 0 NI
i .., CD r- "I_ CD N CJ\
800001..:
g g
o 0
'","' ....N "
0'"
i s s
~ 0 0
;:;
- clu
j
i
J
I ..
(J ;;!
rr I .;~. l~UH il;liz!10l; ~~SI!!
i flll~f!jii n IIi .dUIUE l!~;jli.!tj~ JEI, J! HhlHi0 ilspi I [ ili~li
dP dP dP dP
0 0 on 00 0 r- 0 -, e e .... e
B
0 .... N '" a> ....'" '" .... '" 0 0 '" N .... .... .... 0 0 N N 0 0 ........ .... N
dP dP dP '" '"
dP
00 0 0 0 0 0
1
0 0 0 0 0 0-
0 0 0 s 0 ~•8
0 a> ...
ID
.... .... N 0 0 ... '" '" 0> 0 0 ID 0 .... 0 0 ....
0:
~ '" dP :; '" .. :;0 0 0 0 0 0
5. 0 0 0 0 0 0e 0 0 s e e....
! .... 0> 0>• N N ... 0 0 a> r- ID 0 0 0 .... 0 0 08 ID ... '"
'" '" dP .. .. '"0 0 '" 0 0 0i 0 0 on 0 0 00 0 on e e 0
I '" ... 0 0 0 0 '" '" ... ... .... 0 .... N 0 0 0 0ID '" e-
IJ~ .... 0ID 0,,; ....
H
.. In ....... .. 'DU ' ..on .. 0\0 CD"", N..".. No .. • .... • f"'4 •
J '"
oon 0"" 0 NO ....
III
! i ~ 0 0 i e- 0 ... t 00 0 on e- ... 0~ .... 0 0 ~ .... 0 0 ~ 0
H .., "'10 "'t"'I ......[ U ....0 U"I e- .. CD V"I N.. Mo C""I • .... • rot •00 eN 0 ....c:i NIII 0 ....
III
I! i r- 0 0 i ., 0 ., , 0r- 0 0 '" on on 00 a .... 0 0 ~ 0 0 0 ~ 0~
It ~ ~ ~ ~ i i ij i ~~ fij ..; ~ ~ fij ~ f'is'
0 0 0.. .. .., G ~ G j G ~~ ... !I !IS ... ... ....!! .. .. ~ .. .. .!! .. •• • •• .. .. " .. 1 .. .. 1c , • c , c ,g a 0 0 * .. a 0 0 ~ .. a 0 0 j ..~ .. ! .. ~ '" .. '" '" ~- .. • .!i .. .. ..!I ::1 .. .. ! ::1 .. .. ! ::1 .. .. !
I : ..
.. • .. i .. .. • .. .. i .. •.. [ 'c .. l i: .. ! i: ..II i ..- ... ~ I 0 I a. ! •'" .. on .. .. on ~ .. .. on ..C I I ~ " I I ~ " I I ~... .... .. Cl) ... ... .. Cl) ... ... .. ..COl _.! '" .. '" _ .!i • • ,: ~ '" i • • ,:i ; • • i ....a ...g t g t t S t t... '" .. '" ... ... .... ......
J .. · ..: i G !o ...• 0" ~g!l°o>. .... .!Pt:I
!~!I.t: !~o·'ti.-4::
• 0 • It ~lti~i~ "1£ t..,-.:-;:1 ..... ...l'~t~~. ;l : ...! .. j " :..... " ...........
• ... 0 i*
Cl .... N PICl Cl Cl
f Bll..;,. If' J
{IJiilfli·qli if!:~ . ~1'iNl ! II'• P~!iJ!':1 Ij! ~IE i! .j~I 1'1 zll~ l.s~,.u '!lllill~~ Illli·1i .!I III~IIII til~ J . _I
'" '" '".., ~ :::0
3 .... 0 e
l!
rl rl e- '"
M rl 0 r- 0 r-rl rl 0 '" M 0 rl 0 ... ... 0rl ... N N rl rl rl N rl N
.., .., .., .., ... ;0 0 0 0 ~ 0... 0 0 0 ~ 0
! e 0 e e !:! e
8
rl '" N rl r- N MM rl rl '" 0 0 \0 0 0 on 0 0 '" rl '" rl .... 0
c:
~ '" .., dP .., ... ....., 0 0 0 0 0l ° 0 0 0 0 0.., e ° ° e e1
\0 on rl ... '" 0• \0 rl 0 0 0 on 0 0 '" '" rl 08 M rl rl '" ... ....
'" .., .., ;
dP ;..,
0 0 r- 0 .... 0i ~ ° "! 0 0°e 0 ::! 0 ::! 0
I ... .... ... ... 0 0 ee '" 0 .... rl 0 ... on ... OD N 0... .... rl \0 '"
il5 0 00 onrl .,;..
' .. ..... '.., ..... .... '.U '",.... '" .... ., ~"'! N ... "'", "' ... ~ .... '" . o . o • O • .....
I '" ~ .... ~O ~.., ~... ~O ~.~ ...... i N .., .., t ., f '" ... '"u ! .... '" '" ... '" '" .~ ~ .; ,..; ~ .; ! ~ .; 0.. ..... ' .. .... '. 0", .....( U '.,... "0 :g .... "' .... . ... .... "' ...... '" . o • O. .... "' . ...on 0 ....~ ... 0"; 0 .... ~.. 0 ....0'"...
J ! f ° 0 .. I <II f on .. ...... M <II ... • '" "~ 0 0 ,..; ! ° ! ° ,..; ...
II ... ~ ... ~ i i ~ i ...... 'i ~ ... ... ~
0 0 0
" " .-, .. ~ .. ~ • ~• g ... ~ ... ~ ...II .a .. .. £ .. .. £ .. ..• • •• .- " .. " .. .. ~C .. • a .. • c 18 a 0 0 j " 0 0 j " i 0 0 "'" i .. i :: ~ i '" .... " .. "• :::: II :::: II N !.. .. .. .. .. ... • ..
I " " " • " " " " • " " .- .." .. : i: '" [ [ i: '" " [ [ i: '".. ~ I i ..:t >0 ! ! • l ! IN on .- N .... .. N .. .-C I I ~ c !.. I .. C I I ~... ... N ., ... N .. >0 ... ... " .,'" - .!!. '" .. ell - .!!.• • • ..: ~ <II • i ! ..:a ; • ! ! ,: 9 ..g ~ ~ ~ '" .. '" g ~ "' ..... g :. .. '"
J .. §h!.. c . ...• g'a~>..! .l! ."" .l!~a~1j .c~ "ti.-4~ ....... "' .......:~c:t ... o~ ...:!l~i,,1';; "'u~.. :!l"i2'8..~~..i .. .. "t·........" . 0.:;:: ... ~
(I ... '" \0l!) l!) l!)
o
c:;
I
§
~
o ~
o 0
• - 0on~ e
~
o
o
'"
~
o
o
e.
~
o
o
e.
CD
0\ 0'1 0 II")... N ...N ... .............. o..., NN ...No o
dP
o dP
o 0
• - 0o
N e
dP
'"o
'"
~
o
o
o
dP
g
o
dP
o
o
e.
dPg
o
'"..., I"l ... I"l 0 o '"...N ... N 0 o
dP
'" dP..,0
• _ 0
'"~ e
[
i
dP
o dPon 0• _ 0
~ e
dP
'" dP.., 0
• - 0
;; 0
dP
oo
...
o
o
e.
CD
'" N ...0 ... N... ...N N ....0 o o
... dP
'" 0N
on 0
...
'"o.,;
...
oo
ei!
dP
oo
e
...
o
o
e
......, N
IQ
N ...0 CD ..., ...0 IQ ....
... I"l
........ ......o o o
CD...
,;
...
IQ
,; '"....o
......
CO')
i~~~i~o~ 0:: ON
'"..
o
on
'"
N
j
•
j
•
•i" !
i J •. ......!I "
i ! i
:= ~ " is"i ,...i:: 1
~ "'. eft
!
a :
N...J
j
N... ii co
I... coI...
.,
I
co
c... c...
•!
•
.l! H"...
".:~... ~o
" f"
(J G ..."
o...
"
~~ijli!~l jjjiliJi i!~tils
i 'B~~i"13i!i Pl!'~il fll,lt!-E ih[~Ii' II (I IrJJ~I!5 i;fi':i ~I I- 'ISU .B )13:1 JI IIi1:lillli i I!i! 113f,111
~ ~,., '" 0 ~ '"'" 0 ::: '" ~ 0N 0 ._ 0
3 .,., 0 ~ ...~ e e1I
r- 0 .-< "" .. "" .-< ee .-< '"r- N .-< 0 N "" .-< .... N "" N ... "" .-< co.-< .-< .-<
~ ~ '" '" ... ...0 0 0 N 0 0
]
0 0 0 .,., 0 0
0 0 0 ~ e e•8
'" '" .. .... '"'" .-< 0 0 .. .-< "" "" 0 .... .... ... '" 0 0
" '"~ ... '" ... ... '" ....,., 0 ::: ~ N 0B M 0 ~~ M 0... ... 0 M ~ e..
! .... 0 N '"8 N .. "" 0 r- N N e- e- .... 0'" ... .-< .... ...
... ~ '"... ... ~ ... ..... '" 0 0 ... 0 0• - 0 0 0 0I 0 .. 0:: 0 e !:! 0
I 0 .... Cl) 0 e- 0 "" 0 0 "" '" "" '" 0 0.... .-< "" .... '" ... '"
il~ Cl) '"'" '".,; 0
H
"CJII "'11'1 "'f"- .. "U ~ "'...tM., ~~~~.. M • N •
J III N oNotO o ........! ~ SI ~ ,.. N 0 ~ M ~.. N 0 ..~ ~ ~ .; ..; .; ~ ..; .;.
H .~
"Q) "...4 "It'! .. 8)i U .. '" "Cto"O ~~~~.. ~~ ........III .... ONON o ~M...
J ! ~ ~ ~ ::: ~ 0 ~ ::: ,..0 ..~ ... ! ..; .; <> ! N .;
It .. ~ ~ .. ... .. ...N ... !:! !:! ~ ... ci !:!u u u u u u
0 0 0" ... ..., C ~ C ~ • ~~ !! !!• ~ ... ... ...1I ... ~ .c ... • .. •C .. • •• ~ " C .. " ~ 'B.. • a .. • ..g ~ " J ... J .... .. ~c .. .. ..• ... ! ! !... •J ... • 8 .. • " •i: .. ~ 0 i: '" i: ..~ I ... ! I ! I... i c c •... ,'l a .2 ... .. • ...• ~ a • ~.. ... ... ... ... ... .. • .... _ .!! ... _.!! ... ... •..
E
.. • • ....i:• 0 ....! .. ~ , • ,..-! ... g~ • 8c ...... • • ... ...... ... .. ....
J .. " .c ...cc .. " ... .. 1 ; "U!:~0004 0 i...."
" ...t
e
."c~:a"'.c. .= 1i~:a!l
J
.!,'l~. ! ~
!.!t~'5~""'ir~" .!il!!· ·!i"''cl " .... ~.!~[i g ...!I·'t"0" !x.1 "... ..o .. J 8 u .! :a .8;:.! t...
"'0... '" '"(J .... .... ....Cl Cl Cl
N...
I")
i
c:
[
i
[
I .,..
'" '"
~
o 0
.. 0
N e
.., ..,
o 0
o 0
o 0
:i g
on 0
g
... '"'".;
o
o
....
on
'".; '"r-.;
...,0
N
..,......,
I
.. ~ ....... ....
.. on..N
•
= :
.. 0....
'I"
g...
! !
" ~
o ~ 0 ..
Cl .a Cl 'U
•...
Zg
o l 2c .. ~
ti
1
u
u...
t...
i
I
c:
on '" on.., .... ....
o 0
o 0
~g g
o 0
~ 0 0 N "" 11'1
~o 0
o 0
o 0
o 0
'" ...'" '"
'" .. on... ... ...
.... 0
'" 0
1
I
.... ....
~ ci
~ u u
. .. '"
....
~~iii ~
j .
u
i.!! g a. .
• • 0.. .. .
ihUHlIt!i i.:P1 .. I i·d p .. j 'il!~tt lillla iUlpUHi ;IJtilI L Jdwo; .:lilli-Ii ilt t'i Htl;:J"fSi dto ..I 1s..-: Itunej1lh hilli " fI
0 ... 0
0 r- 0
j 0 ~ 0
r-
N 0 '" 0 0 .... 0 0 0 :l( N 0 0 ::: ... on ... .... 0 0.. N .... .... .... ........ ....
~ ~ ~ ~
0 0 0 0
0 0 0 0
Cl e e e 0II
!
~ 0 0 r- 0 0 0 0 0 0 .. 0 0..
c
[ 0 0 ~ 0 ~ ~00 0 0 0
0 0 r-- s .. ee-
I 0 0 0 r- 0 0 0 0 0 0 ... on 0 on .. ... .... .... .... ... 0.. .. on
'" '" ~ ~ ~ '"g g '" 0 ... g.. on 0 e-
I e e ~ 0 .. 0!::
I 0 on 0 0 .... 0 0 0 .. e- 0 on ... ... ... ..on N 0 ... .. '" 0 ... 0
II ~ ...., I0
H
U
I
...,
co
U ~
f- f;;-
[ u......
I ~u
! ... ... ... .... ... .... ... ... .. ... ... ...
I !i ... .. ~ .; ~ .. ~ ci :! ~ .;- u u u u u u u - ... u u u u uoW~
ft: ~ 0 0 0.. · .. .. .. ..• .. .. • .. ..j • • ! : ~ •.., · ... · ... · :=t! :a .. . -= oil oW B ft ft ft •" : ... .. 1 · ft .. ·... • o. ~ u • • 0 •... • 0 ~ u " i " i ~ 0 .. ... .. !• .. .. ... · .... .... ... .. ....R 9 • 0 u B .. ~ I .. .. ... IJ • ... u ~ . • ... .. .. I ... .. •.. ~ ~ ~ ... • • c .. .:I " .II .. .. .:I .... ;! .:: ... oW • i • · I I •U .. I I I I I !I 'Il 'Il 'Il
'0 V 0 .. .. • ......
0 ·c .. ! i .. .. ~ = i... ... ... .... " 0 U 0 I I = ~ I11 -: ~ ~ g ~ I.,.. ! i fi !~ ~ • .. 1 .. fi fi ..... ~~ i> i .g .. :. .. ..-~ .. .. " • .. .. · :... ... • !.. ... .. - !! i '" • • • .. ..- !!: .: B .: g " i ... ... ... I .. ... · :i: 11 :i: ~ "3 ~ 0 0 ..0 • :. :. g t! :. ~ ... :1:c ... ... ... .. .. · •
11
.h ... .. l"3':: .0....... ... ..•~i •1i ..... ~..... ...-=• Z';!.. .... 0 ...Cl .. ;:;... ...
on-..,
Jc:
~ ~
o 0
o 0
o 0
~ ;;;;
o 0
o 0
o e
M ~ 0 0
N ~ 0 0
~ ~g g
o 0
o '".... '" o 0
~ ~
o 0
o e
~ ~
o 0
o 0
o e
~ .....0.... ~
N 0
I ......... N..: ... .;,
'" '" N'" N ....
....
'"e
.. ..
o 0
~ 0
e e
.. .....0
': 0
~ e
N 0
I
[
I
(
I
1 0I _~
....
'"
o
.. ~
o.. 0
~ e..
~ ~
o 0o 0
o e
IQ N 0 0
.. ..
.. 0
... ~
~ e
N co... .... '" ...0
....
'"
o
I ......... ....: .;, ...
... ...
~ ~_ U U
... ... ...
!:! '" i_ u 0 U
......
~ ci_ u u
I'" 0 0
*m 0
• 0
e e
....-C')
c:
'" '"~ ~
cc
'" '"
o '"~ '"
~ ~,., ~
~
m...
o
o 0
~ ~
o 0o 0
o 0
o 0 .....0 0
'"" 0 0....
000 ~ 0 0
~
o
o
o
'" ~ 10
N "" :;!;
... ...
o 0o 0
o 0
~ ~ ....~ ~ ...
... ...
o 0
o 0
e 0
o 0 o '" '".. ~ M ~ 0
... ...
~ g
o 0
... ...
g g
o 0
... ...
::; ~
.... e
....0
I
[
I
i
I
::g 0 0
o
o
o
s
o
,.,
10
o
i m ..!:~
~ NN ...o 0 ,.,0 0
-.......
~.,;
.,.
o
.., r-.... ...o 0
o 0 10
....,.,
o
1
I o........ U
.... ....
~ !:l_ u u
III...
uth Ifjhg·
jKql thin1,!~15!
I Hf~i. 11'.,11•J i1lHI I n hi:ef!)! tta-liBiliHI 115111•·~" ... iI-hitHili
a: .. ~ ~
3 .. e
B
'" ~ ~ : e- " ;: . 0 ; ~ ~ .. .. '" ... '" 0'" .., N ~ ·
e ~ ~ ;j e e e
I . 0 ~ 0 ::: · ..~ .. ... ... ~ ·. .. 0 ... ... '" N ... 0 0 0..
[ ~ ; . ~
I .. . . on .. e- .., N 0 .. · .. .., .., ... 0 ... 0~ ... ... '" ...
- ~ ~( e- e-" e " e
I '" .. ... '" e, · ... N 0 . ::: on N '" '" ... N ..N ... .
115 ......;
H M: o~ M: .~ o~ ~~ ci: ,.;~ a\~ .,.": ... =u• .................... 0 • ~..; ~~ ~..; ~,.: ~~
J
.. ,0'" 0"'" 0° 01"4 ON ,0'"..
I . '" ... .. '" ! '" . ::: 5 ~! . ... .., . · ... ..... .. 0 .; .; .. .; .; .;~
H o~ ~~ .~ o~ .~ 0: ....~ ,.,'.: oi'~ ..:: ~~
i
u
• ~~ ~o ~...::..: ~...:~..; :..: ~...::M ~~ :~....
I c:- O> 0> I N '" 5 S! I 5 " · ~ 5 5 · '" ~.. 0 .. ..~ ~
II .. ... ... ... ;:: ;:: 5 .. ~ ~ ~ .. 5.. '" · ..; .. .. w "Ii Ii Ii Ii Ii Ii Ii U Ii Ii U Ii,
I . ! . ~3 ! 1 ~ \I -! I ! 1 ~ -!1 i I • 1 .. i II• 1 a. . i' ~8l ! a. . II 3 ! i 3 ! i ..8J . ! ~ J • J ~ il!... ;- II t ~I~ ~ ~ ~ ! ~ ~ ;hi i :-1a I ! .. I ...~_I ! Z i '" i 111 i d if. . .!.
I ~j ;~
J ~~ !!J.8 h
Cl ... :l..
- e -u~ .. IflU 1°I~ iP!F!o nuhf-fUfai !Ihil tnl I!Hh~~lih lila I!,I IH;fl!HciG. I ,I WliiljlJ II.! '-Ili I fOfh!if!! I~ .'f!cial r I 211:11 ,111,1.!~ ."~llf~~~H f -' SIl~ It I. !;FIJ illi ul1'111111-) JIU!
~ Q - ~ ~) e e '" '" .
'" '" N m N ~ ~ ~ 0 ~ N N .. .. 0 ... ~ ., ::: ., r- = '" ... ;;.. .. ~ N ~ ~ ., .. ., ., N ..
S s
~ ~
0 ...
I e e e ;on '" N ~ N N N 0 0 '" ::: ~ 0 '" ... 0 0 0 .. N e- .. e- 0 0~ ~ N '" ~ ~ N ~c:
[ - ~ ~ ~ ~ ~. ~i ~ e- N e- ~ '" N ~ 0 '" .. ~ .. N ... ... ::: 0 on ~ .. ::: .. ... ~~ N ~ N N ~. ~ - ~ : r-( 0 ..e 0 .. . '"~
I N .., .. ~ '" ~ '" 0 0 on on 0 .. .. .. .., ~ ., N 0 ::: ~ ... '" ~~ ~ ~ ~ N ~ ...
II ~ .. ..... ...0 0
tl ~~~~~~=~~~:~ -~ :j~ ~~ ~~a~. 0"; 0''''; o. c:i~ ,..;~ o~ .;~ ON 0" o~
J
....
c- on '" .. Q .. I ~ 8 ~ ~ i I8 8 85 i N '" l:! 8 8~ 0 '" .. on .; 0 ~ .; .; .; .; .;.. ..
H
~~ ~~ i~ S~ g~ i~ -. ::i~ :~ ;;~.. U ..... o.I .. o~ .0" 0"'" ..;::: ,..;~ o~ .;~ 0" 0:= o~..
J i" ~ .. Q ~ '" ~ f N 8 ::: j ~ I 8 g g ~ g5 t .. ~ ..0 .; . 0 .; .; .; .; .; .;..
U.. .. ;:: 5 ~ ~ ; .. . .. .. .. . .. . . .... . ~ ... '" on ..- . .. N ... .. ..U U U u U u u U U u U .. .. .. .. ..
J I •
§
I r. I3 i 1 ! 'cl -! J -! I -!i .. i a • ... I • ~:I• !'8 I f J. .. !' B I f.. l • -II I -II ~! ~ ~ ! i x !Il iII! . ~ Ii ! ! !~! J Ht} ! .. i ill i~ ~ ~ .. -II I.:! !_ 1: & ,; &i~ 1: 8 .. 811 U.. f Ill .. -II JII I ... I Jl1 i da .. .. r hi r .. .. ~J it... , 1 1 &" s:~ 1 1 r n. ..
J " i! J)"~nI § -;: tfj t I'cl.l!t f~ f~J 8" 8"
G ... .. .." " ..
Jc:
.. '"" N
(
I :::
..
on
o
Il
::
J .8 I i . ...Ni 0 0 :Non..,N 0 0o ~ 0
. . . .. .
... N.., ..
'0 u u u U
"i~!' iiillHl1 '~t ~I! hi Ijallaui IhliiU'1 1~lI1- ..I i!~ii li!,HII ~11"!.1 jdb1ptl§ .<"2 ii HliitltrIa III J {JOtI hp JO~Pirl • ~tI.idh Iulil!! JIIIU
$ :I:
~ ~
~ II:
i ~ ~ ~
..
~ ~ ~ 0 .. '" '" 0 ... .. .. .. ~ N e- ... .. ::: ... ~ ... '" :!: ...~ ... '" .. N N N ~ '" N '" ~ N N '" ., N ... ... '"
~ - - . ~N ., N ~1 0 ~ ~
I
'" r- ~ ~ ~ ~.. '" ~ '" ~ 0 '" ~ e- ... ~ N ~ e- .. .. 0 0... ... ...
" [ ~ ~
:
~
..
~~ ...~
i ~ .. ~ ~ ., ., ~ .. ... '" .. .. N .. ::: ... ~ ~ .. ~ N .. .. :::... ... ... ...
- e- ;
~
- -( ~ ..~ ; ~ ~ ...
I
N .. .. '" .. ~ N .. ~ .. ... .. '" .. ::: ~ ::: '" .. .. '" '" ... ~... ... ... ... ...
II S ~ ..... ~0 0
tl i~ =~~~~~~~:~ ..s rt': ":1; ..:: .l; .~=Ni i: ~-::.. o~ 0'(1) 001 001 oi o~ ~~ ~o ~o ~o ~:i :,.; ~...:0": ~...:
J
..•
c
'" ! ~ ~ s 5 I.. N ~ ...15 i ~ q ~ ~ ~ ... ~N ~ .. .. .; .; .. c .; 0-..
~~~~:~ ~~~~i~ ",,"'r; ";&1 ,,;~ "::2 ~;; ~~ ~~ ~~:~i
u.. :0 ~o dN ~o.. o~ 001 o~ o=: o~ .;:;; 0" 0" 0"" 001 0'"'•
J c .. ~ i ::: ... ~ .. I::..8 i :i\ N .. ... g ... .. 0 .. ... .. I!N ... ... ~ ... .. .; .; .; 0 . ~ ... .; .;- - -U...... ... ... ... ... ... ~ ~ ~ ~ .. .. .. .. ..... N ,.; .. .. .. N ... .. .. ...
u U U u U U u U U u U u U .. U,
-! -! -!! f .. .. .. i f .. (.. ~ ~ ~ D • .! ~~I § s ~:I• § ~s II , , , .. , , , ;:g, § ~ 0 ~ on Ii t t ; I .. HJ ! ! § ... H!i s: g j • 'is 'is j i J-e II I I J I I ....._ j i i I, ~_ s I I se ~I i d ii I ~ .. i d ii I t i &li! ! ! ... J,
I l!h! ! 'el8! ! 'eI 8 8
J !liH !liHli~ 81! I H I H.. ~ ..CJ .... .. ..
. :;; c 11 ., r "I!' ·tHc!!;HUH lhu.U II ..it
§,l,ar1cf IIH;HI· leU'.2 2..18 Ih~-U;Ii!.c 1! J I!' Id1t',I .tU·,U·
J :WHhlll ItHlml lil!llt '~!IIlj• ~~ • 1;!.IIhi!JI Hilliillitl'f' ~I lilin~·LI~!t
N II: ; ~ - ~i ~ ~ on .
;: .... . . .. .. N .. ;:;= :e .... N ~ 0 ii; .. .. ~~ N ~ .. .. ~ e-- ~ .... N ~ ....~
~
~
N
~
0 N 0
1 e on e~.. .. .. 0 0.. N .... .. r- ~ ~ 0 ;: ~ N N 0 ~ N .. .. 0 ;:..
[ " i ~ ~ i
i
.... on
"
on~ ~ ~
1 .. N .. .. .. ~ '" ., ::: .... .. .. .. ::: .... .. :: .... :::'" '"
~ a
. ~ . ~
( ; .... a~ ..
I '" .... .. .. .... .... ~ ;: ~ ~ .. ~ e- ;: ~ =: ... .. ;:~ N N
It: '" :::....0 0
Il . ~~~~~~i~ ~~~~ ~~ ...;:g ~..: ,..;~. 0': o~ o~ 0'40 0'''' o~ ~o ~o ~..; ~o
I
MO..
C .. .. I~ IB l~ .... ~ .. .... ~ S Ii'" N 0 ~ N .; .;- -
H . ~..~ ~~~~s~ t~ ~~ ~8 ..: oZ ..;~i
u. o. 0 • ~N ~oMO O':;! 0':; o'=: oCl\ o~ 0':;; 00'4 0,0..
J B f is ~ ~ ~ ;:: N I#! = I~ '"... ~~. .;..... ~ ... ~ ~ .. "' 0 0-
II ... ... ... ;:: ~ ... ~ ~ ~ ..... ..; N C .. vi ~ ... ..; .. N ..;U U u U u U U U .. ..
: -! -! -!5 .. .. .. .... ~ ~ i ~ i e ~!I ~:i• § ~8 I! , , , , , f
It I.. ~ § g ~ : Ii ! Ii ! Ii JI N B I tII I J J I I ....~ 'j Eo. f ~ ') E-.II .II .II i &1; i I 8 Ii I~ 1 Ii If
J ! 'ell 8 111:11 II~"]
J
it~,,§ ..
i Ii81 ;~n! ;!{i!
!:: :: ..Cl ..... ... ..
.8 ~h" IJII.,~" IiaH! il~lm!'ihJ HI~te;;fit !u!Pili J., bl!I iii'lphlt
... ~ . ~ i
~"i " " " e... ... r- .. " " ~ .. ~ :;; ... N " " .. on "N N :::l .., .., ... .., ... .. N " .... ~ ~ ~ ~ :::..I 0 ~ ~
N ... : .. ;: ... ... " on !: ~ " ;: ~ ~ .. .. ;:
0:
[ . s: . ~ ~ ~e- ..." ~ " "I ... .. :;: " " on ... .. ::: " .. " " ::; ~ .. " "... " N " "
; . ; ~ ~ ~r e-... ;
I .. .., ~ ... .. ... .. .. .. .. ... .. .. .. .. !: .. :::... " ... N ... " .. ... N
115 .. ..on .... ..
H
~~ ~5 ~~:~: ~~ wi': .....~u .. ~ ..;s;;· 0,0, ~.~~I .. o~ 0° o 0 0 0 0.. c .. I .. ,8 i " ~ ~ :;: s ~ :ll ~.. .; .; .. .; ..;~
II 0": Ni =~;;"~a"~ i~ a~ "II ::i~i · 1"'4 • 0 • :;. N~.. ON 00 0'"' 0 .... 00 00 00..
I 8 I ~ .. I 1:! ::: ~ .. ::: ~ II :...; .. .; .; .; .; .; ..;~ ~
It .. .. ... " .. .. .. .. " "" ... .. " ... ~ .,; " .. ...u Ii Ii Ii Ii Ii Ii Ii Ii
#
-! 1 1 1 I -! -!! D • . !. i ~:I• ~ 8 I j . ! ~8 I ..I I j. ! 1 ! 1 I II t IIII !i .. t -~ II ~ . 1 . •1 I, ~-1 I I ....ti_ l ...LJ - .. I I ! ~J ;i a t t d ;iIi I~
J .. illit J " ..I sHI J~;~H JJI ;!~
" ~
... ~... ::l ...
JfI
i !
. I
I J
i j I
..
-o N
o ~
~ N • ~ • ~
'" 0 0 0
" 0 0 0 0 0
- -. ..• a
..
on
o
. ~
=~. i- a
~" """
N 1"'1 on.. tu u u U U u
fI
fI II .
. I
I J
I !
" " " " " "... ".., on vt ,...uuuuuu
I 1 1 1 1
~ I I · .
~i ! i ! i !
iihrl11
..on
o
I~!!i I.lt~ r I' lil IU'iUph !jHiu su Ill: II~ 'idfl.§l~ Ih! iI.lli ill UI! ·lI t 2"
J !et ! ifh'! f .I ilSI'~!dl1i till III.I ~ It II)Hilt uht. I I.tl
iIi' HUit ill I! "I.Jhti .I, ilillJ 15" J
e- il . ~ . i i ; i i0. . 0 e e e ej " "
::: ~ ~ . .. '" ... ~ Cl . '" ... ~ :;: " " ... ... 0 " ~ '"~ on '" .. '" '" ... '" . :!: :!: " "
:: -
~
01 i ~ i ~
01
0 0
1 ; ~ 0 e 0 e 0
" ~ ~ .. ... ~ ~ ... ~ '" : ~ ..... " " ... '" ... " '" " on " " '" 0 e on " "0:
( . , .. ~ ; S !: S !: ~": ; cl e e e e
1 ... ... ... '" .. .. .. " ::: .. .. .. ... ::: .. " " 0 '" ... " " .. 0 0 0'" ... '" . '" ... on ..
( : ~ i a ; s ~ s ~ !" e e 0
I ~ " . '" '" ... '" " ~ '" '" :!: ... ~ '" ... 0 0 ... 0 0 0 ... ~ 0 0... '" '" '" on ... ... '" '"
II ~ '" ~ ... '".. ... ...0 " .; 0
H
N~ g~ 0":; ~Ii oi: .. : '. "10 ' ..u ." 00.. ~~ oN ~o ~o ~o ~o . .... " ... ON 00 ..;"
J .. I 5l 0 .. .. I .. . I 5 I ... I 55 " 0 0 "! "0 0 0 0 " 0 0- -
H ~s N': N'2 g~ ~~ ~Q ,..~ sa .... ..;'~ ~=i
u 13-:.. ~~ ~cft ~...: 00 ~~ ~o ~..: 00 ON ~N ..:,.:....
J I ~ ~ .. '" ~ .. I~ N I :; I5 I 55 01 0 ~ 01" " 0 "-
II" " " " " " ... ... ~ ~ ~.. .... . .. i t: " ... ... ... ... "u u u U u u U U U U U,
1 1 1 -! -! -! -! .II -!! 1 1 . ! . D i I • ~ ~:I I. ~:I• . ~B I ~B I. I I ,,8 1I ! . ! • !~! 11 t II ! II ! II !J .. I I ! ~ I • If 1 1 J j• w t. I ....__ .... ~- I) ~_ I...~_to I I I ) !-E J & itt i i H d it 1: d it .a & Ii .a d ii
J Ir.& i~ J!o_I ...l!! ;..iiJB~ ;! 1"1h~~ 1-.. .., '" :'CJ 5 :1 3 ..'!l !l
H' r!' 1l.lilHjlljri lI5~,1&
i~i 'ili u111jll1Uf
J Ht; II" IJ.;! Il. i-I ~lid'ill:ilf ~ . .!III,~ )15_ ii uII.! fg i 11°
.•"i i~IJ iI!H~thilHI 'I @
~ 0 . ~ ; ~ ~ - ~ :0 0 0 0j 0 0 0 0 0 e 0
e- ~ ~ m 0 0 on .., 0 0 m r-- '" 0 ~ =: :!l 0 . ::: ~.. 0 0 ~ .., ~ '" '" ~ .. '" .. 0~ ~. - ; . 0 ~ ~ 0 i ~ ~0 0 0 0 ~ ~I 0 0 0 0 0 0. '" 0 0 on ~ 0 0 . :;: 0 0 ~ on ~ 0 ~ '" . 0 0 ~ ~ 0 ... '" . " .. ..c:
( s ~ ~ ~ ~ ~ ~ ~ ~
s:
~
ie e ; ;
I on . 0 0 0 .. 0 0 . on 0 0 '" on " 0 " .. . 0 '" '" " 0 D.. .., ... " on on " .. ... ~ ~ . i!: ~ ~ ~ ~ : ~ ..( 0 0 a0 e 0 0 e e e ~ e ..on
I m on 0 0 on .. 0 0 r- OO 0 0 on e- " 0 ~ . r- e .. .. .. 0 .... .., .. .. .. .. .. ... .. .. ..,
115 :;: ...
.., r- 0.. .. .. e
0 0 0 0 ..
H ~g: ... ..;~8~ 0" ..:~.. °N• r- "'0 ".· '" . r- • " . :..: 00 o .J .. 0" ON 0" 00.. I c c- ~ c I II ! I " ~ 0!i .. '" .. " ~" " 0 0 0 0-
H 0.., ON ';1; ..i~ .;Z Ii;(
.. ""= ::I,,! "'"· .. . ~..; ~o ~o.. 0'" 0" 0" 0";..
J I c- I I ... I on I!i .. I j ~ 5 "'" :; .0 0-
II" " 0 " " ;; " "" " " " .. ... " .; " .;u u u u u u u,
~ -! -! I -! -! -! - J5 -a D • J ~I I i D I II I ·• u ~3 I ~8 Ii i .. 8 i ..8 ..8H! !' ti ! 4 II ! ~ i II I 11 I IIII -~ Co ~I ......_ w I ....:_ f I-... ~_ I ....._ I ....._ :J a~ d;f ~ d if d if i i 8 sdi! 1 8 d if 1 8
J ji~lfi li~jfi li~jfiI Hll' HIl, H11'H. .,, .. . ., ..., ..., ... ..,' .. :l :l.. :l 3 ....
jIlt&~:I
f ~!l&
J II:i
I'~f
!III
- :- : :~
j ~ ; e ;
~ . N 0 0 ~ .. ::; " 0 .. .. .. ..0 ~ " .. ...
0 ~
~
~
I 0 ~ !
0 0 .. 0 0 0 0 .... 0 0 0 0 .. 0 0 0 ...... ..c
[ ~ - ~ -"~ ~ i ~]
I 0 0 .. 0 0 0 .. ... ... 0 0 0 .. 0 0 0 <-.. ... ~ i[ ~ ~~ ~ ~I .. 0 N N 0 0 .. . .. .. ... 0 .. .. .. .. ;:.. .. "
II , ,
II·J ..·! I ~ I 80~ ~
II ...... · 8"I .. 0"·J ! I ~ I :!J0~
II .. .. on ;;; .. on .. Ii ii ii ii ..N !i .. 'i .. .. t! .. on ,:u u u jj u jj jj u jj U jj
# i i; I 8 -! • i f -!~ D • ! 5 I .• j po
!' S I j~ -» II J ;J , , , :::
j ~ I I
.. '! II ! f § § § .. t! II t. i i j J! j:l I~ !o- J I J I!I .8 .. I i l'a d a I 8 i :)a" , tN
J !'a.5~f , 'a.5 f
I ill:JI~ i11:) ii Ij'l i 1~'1
Cl 5 ......
J.. 0
::; '"
; ~.d :=
I
CD ~
G ....
• 0 0 " 0 •
.. .. .,.. ~ ..
'"...
o
o l!
...
'"o
I..,.. .,p .; .;
[ ~ ~
I 0 0 0 0 0 0 ~ 0 ~ ~ N 0 0
s.; I
s
.;
~~ ..
U
H~~ Iii lUI! IltH'
f~i~lPi ..l- Ilto _.·1- ~h
)
UrI tu. ir I 111 fl.l-flcf· i ~J OJ!lili! i lInli !! G- ilt: III;.lUI Jlt a-ios Nil it I"!UI cts·1':- 111.1Jill I!i!~ d!~ i {8 '1 8~lh
N . 0 ~ 0 0 ~ 0 ~
~
I':
i
D M 0 0 i 0 ~ i ~ ~- ~
~ .. N " ~ " 0 r- 0 ~ s ~ 0 ::: 1: 0 s :;; . 0 s .. :IlM " M N '" ~ ~ 0 !:;- - - ~ ~ ~ ~
~ ~
;:~ 0 0
1 0 ~ - 0 i i i ! 0 ;
N " '" .. 0 ::: ::: ::: e-::: " " 0 .. N M " 0 " 0 0 N .. 0 .. " 0 N e- 0 on
" [ ~
ii i ~ - ~ ~ ~ ~ ~ ~ ,..~ .. 0 " ;
I .. " 0 0 N 0 r- N 0 .. .. " 0 N .. 0 .. .. " 0 .. ... ... 0 s" " .. M ... on on on
[ i ~ ~ s s s : ~ ~ ~ ~.. .. ~ i i i " i .~ C r- r-
I 0 .. 0 " .. N ::; .. 0 " ~ 0 0 '" ::: 0 N = N 0 ~ r- ::: 0 :K" " " ... M N on
II: .. " 0 "~ .. 0 , r-.; 0 " .;
H
o~ o~ '. ai~ iq ,..~= s~u !;~~~ ~,..; ~ . ~~. .o" .0" .o .. 0"
J
on " .. 0..
=- ; I I· I 5 ! III ! ::5 i ~ 5 ·" 0 ~ 0 0
II ~~~:~ ';rl "s: 11'1":::: ~: "Ii!( . .. " . ~N " ... ,.;~ 0011 .o" CO 0" 0"..
J I 0 iii ! ~ I· I '" I~ ~ :5 . .. '".. .o .o 0~ .. ~
II'" ... ... " " .. .. .." N .. .. .. .. ~'0 '0 '0 '0 '0 '0 u,
-! -! -! -! -! -!,5
0 g ~ f; I g • f! I II II. ~ f II Ii I ~ f II I .. II .. 8j j
J ! ! ! II ! If t Ii ! It t 1·1 ! il!I.!! ~_ I ......_ I, L ...... - I, L I) Li i ! d if l 8 d if t 8 d if l 8 d if 1 8 d ii 1 8 ~a
J ~~§S
filii hlB i.s i Hli iiiI
l:I ••
!!=fI ihlloa ~Ii IJ
M .. on .. 5 ..Cl .. .. .. ::I ::I.. .. ..
i~~l; zlJ~iJ ili~~'HIJI- g !~ ' .. s ~--,-iI ~ljl!j ~ °t~ ~.'I~- eoli.. f·~'!~ f,ll!! ~il!,E ~~O,,~,~ ,1: uu~ il"f !IIu ~ ,:oa~~ r'oa- jrllJlh !'~~i: i,I!,6~1.1 ~ ~ ~ll
I I;; - -!- - "" - "":"" "" 0 "" a>Ig 0 ,0 m '" '"J
0 I~ a.. r-: . N:0 0 ~ ~ ...I: ! --o 0 I r- M N ....... ... "" 0 .... '" .... 10 CD N 0 0 0 III r-N N .... I .... .... .... .... .... NI - -1- .. I.. "" ;;; ..I"" '" e-:0 0 Ig .., .. '"'Cl I"! "! en '" ..;II !e e I~~ .., ...I i -'" r- 0 10 0 0 M .... M '" N '" "" 0 0 0 N ....'" '" ... ....c: !
[ I;; - I~.. ;;; ;;;"" ... ..I~ 0 .. e- a>0 a> '" '".. 0 le e "" ...i rm CD N 10 0 0 .... 0 .... .... N '" r- 0 0 0 N M'" ID .... ....I -I;;; - - .. - ;;;.. .. a> ..
( ig 0 0 r- "" ...0 0 ..: .. ...: . ..:le 0 0 e ~I -... io M r- N CDM '" "" 0 .... N 0 0 ID '" M N 0 0 0 .... M!
i "II I M Cl)0 I "" ! ...~ '"! '" "§.~... 0 0 'r<
Cl)
3:
M .IQ .r- ..... '0U ....N "''''' ""a> ....N.. ... m o • ....
J
.", .",
00 0'"III 0'" o ...!COl
I1 Iii .... 1 0 0 0 1 '" ...~ a> 0 0 0 ... 0~ N ..; ~ 0 0 0 8 0 ...:..:
M .'" ..., ' .. .....i u "'''' .., r- ...... "' ..... "" m o . ....'N .... 00 0'"III 0'" 0'"COl
J 1 II) '" 1 0 0 1 '" '"~ IQ 0 0 ... a>~ "f ..; ~ 0 .,; ~ 0 0N~ ~ ~
;:; ;:; ;:; ;:; ;:; ;:; ;:; ;:; ...II ~ ij ..; ~ ~ !.:! .; ~ N ci :! .;; ~-u u u u u U U U U
0 0 0... ... ...
II Ii. ~ a. II ii.i II) .... ~ .... ~ II" ... ....... .. & .... .. .. .... ..II .. .. .. ...., .. i & '" .. '2 • ... .. 11.. " " .. ... ... "• .. ~ ... .. ., I ... .. ... .. I ...... '" .. '" ... .. .. II '"I 2 .ll .. .. '" .. ... .. 3- 0 ..~ t ~ II " 3- .... I.. II) & ! ... .... ...·01 II .. ... ~ 0 ... 3- ... u .... ...I
.>II .. ... .. .. 0 u ..
ia ... <l <l • ... '" ... <l ... 11 3-a II ~ <l .. ~ I u 'i I" ... " .. <I ... ...." ~ ... ~ .. ! ~ ... .... 'i .. ... u ...'" I ~ '" ~ .. .. 0 " ~~ u ... ... .. ... .. 0 ... ... .. .. .... '" .. '" '" -~ ~ .. .. I .. ell II.. Wi .:j: OJ 0 .. ... ... .. !. 3- .:i:t g OJ '" ... i .:~ '" & ... .. ...... .. .!. J, .... § " 'B. ....<I '" '" '" ... "' .. '" .... II U ... ..... OJ
i .. .. .. .:I'"... ;I to <l'" 2 .<: .... II'" ... :siiI II OJ "':s i.<: ... <l"" "" ...... <I 1&8- ...,.w~.... ~ ii~ ~ .....u .<: OJ
(J ... N ;J:s: :s:
l~!i!~!~~l~! 1-11 ~ .• ! ItI~" ·~.!!' t I!!' ~. ; . ..j ~~.
I .!!'~"i~t~ljfs;f~ = liil5Jl1 i! '~Jil!~Ib li~"'50 '.'"• ~ i'!!' II Y s ~ '.. S Il! ! ! l! bj ..~!"E - ~ll~;~15:':i~- illtS .!lIbg Pr i .~Q. ; c .!I E . ii!ilJlu 'lifHUdi ~I j)~tfHdil!l ~ g~~~~!l j1it!:il
!- ;; ;; ;; ;; ;;.'" 0 .. ., 0;U") ..... ~ ~ 0 0I'" 0i I' ;: 0 0 0"" :::! :::! ..... 0.-j
N CD '" 0 ;('1"') .-< r- .... '" N
CD ID M
N M r- '" ;.--i N r- 0> ID N .-< N '" M CD '" N 0I .....
I~ '" ;; ;; ;;... .n '"'" 0 ..... '" 0i !~ M "! .,; '" 0
i 1M
..... e :::! .n 0!-
.,., '" r- 0 IN '" N .-< N ..... 0 0 '" .-< ..... .-< .. 0..... N ..... '" N ..... .. .....I
t: t.
t i~ '" .. .. '"... r- ... '" ..:\0 0 '" 0 .. 0I' '" 0i~ ::: ::: ;:1 r ..... eI r- M '" '" lr- '" ..... '" '" ..... 0 '" CD N 0 ..... CD 0.... N I N ..... ..... ... .....
I
I
1;;- ;; ;; ;;.. '" r- '"( I..... ..... ., .... "': 0Ir- ..... ..... 0I. ~ ;!;l.n ... .. eI
0 N "" .....
r r- 0 ..... ... .......... .... N N j'" "" ... M N 0 '" M ... 0 r- ..... .... 0I
I '0II r- ID GIr- I .,ID r- r- -§,-0 1 0 0 .....,:I
M
.... "'''1 r:~ ,.,u ' .. 'r- ':1~"! ~ "': ~ ~ I 011'1 ,... G) .....r-'" ..-4 .0 • N. .n.J
........... M
~rr'I ON 0"'" .11)II') o 0 0 Oot>'"
i '" M ot> I i ~ ~ 8 i ... 0 015 ... .. 0 ... 0 ot>8 0 0 ..... 8 d d 8 0 0 .;..: ..: ..:
M
[ U '''' '''' '~, ...... .. to 'OIlCX)N NO \Dr-- P1 ..-4 rr'I,... r-",'" .... • N .... o .0 • N •II') 0" 0" O.n I OM ON 0'"'"
J 15 i ot> r- M ! R ~ ~ ! r- 0'" '" '" ... 0~ 0 0 ...: ~ d a 0 0-
11 ;:; ;:; ;:; ;:; ;:; ;:; ;: ;- ;-- N !:? :! ... N ~ :! ... ... ~ ~u u u u u u u u u
0 0 0'" '" '"II Ii Cl Ii ..
~j " .... ~ :;;I ~" ...'" III .... .. ..Cl Cl ..... I; 'i I; 'i I; iII .. .. ..• '0 ~ '" j " I "II .. ..§ I; .Ii I; I; ICl Cl '0 '0 ~'" " .... ....... ... " II '0 0 0 '0 '" ..I
... II 0 '" .... ....
~
'" "
~
... II '0 "I " I 0 " .. 0 ... ... "II '0 0 I; I; • ... i i !'0 I; C ~ .. II II .. BI; Cl ~ .. I; II ~ I; " lI; II '" " II ... ! .. I; ~II '" '" ... ... ~ ... ... 11 ~ I; ...'" 0 <II -~ <II <II '" .. Cl '" ..0 "I Cl ... "I 1ii; " i i - -ot> ..... I I; .:a", 0 I I 0 .... ~a=!... I ..... S ... 0 0 M ! :... ... '" '" v ... "I "Cl
J ~ ... .c II1;'"CI.c~3 =.!"2r~ liB
I .c I;~ :I ":;I" "' ..cj" '0111; ~ ....II "'" II"~ip 'tii~Blt 'Oil.. :I j ~l
CJ ... ~ ~:I:
Appendix 5
External data collection forms
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Code Description
Narcology Dispensary data
narc1 Interim Individual identification number
narc2 Individual identification number
narc3 Date of registration in the Dispensary, Year
narc4 Date of registration in the Dispensary, Month
narcS Date of registration in the Dispensary, Day
narc6 The main diagnosis on entry in a text form
narc7 Code of the main diagnosis
narc8 Accompanying alcohol-related pathologies in a text form (up to 3 diagnoses), 1
narc9 Accompanying alcohol-related pathologies in a text form (up to 3 diagnoses), 2
narcl0 Accompanying alcohol-related pathologies in a text form (up to 3 diagnoses), 3
narc11 lCD-codes of the accompanying diagnoses (up to 3 codes), 1
narc12 lCD-codes of the accompanying diagnoses (up to 3 codes), 2
narcl3 ICD-cOOesof the accompanying diagnoses (up to 3 codes), 3
narc 14 Date of the last contact, Year
narc 15 Date of the last contact, Month
narc 16 Date of the last contact, Day
narc 17 The main diagnosis after the last contact
narc18 Code of the main diagnosis
narc 19 Accompanying alcohol-related pathologies in a text form (up to 3 diagnoses), 1
333
Code Description
narc20 Accompanying alcohol-related pathologies in a text form (up to 3 diagnoses), 2
narc21 Accompanying alcohol-related pathologies in a text form (up to 3 diagnoses), 3
narc22 lCD-codes of the accompanying diagnoses (up to 3 codes), 1
narc23 lCD-codes of the accompanying diagnoses (up to 3 codes), 2
narc24 ICD-codes of the accompanying diagnoses (up to 3 codes),3
narc25 Date completing
Social Security data
--------- ---------------------------------------------------
SSI Individual identification number
SS2 # in SOBES list
SS3 Registration number
SS4 Family Name (write inwords)
SS5 First Name (Write in words)
SS6 Second Name (Father's Name) (Write inwords)
SS7 Data of birth (number)
SS8 Area code
SS9 Area
SS10 Place of permanent residence in Izhevsk (street)
SS11 Place of permanent residence in Izhevsk (house)
I
SS12 Place of permanent residence in Izhevsk (building)
SS13 Place of permanent residence in Izhevsk (appartment)
334
Code Description
SS14 Date of registration of invalidity
SS15 Group of invalidity
---_ ..__ ._----- ._--
SS16 Date of registration of death
SS17 Date of death
Police records
poll Family Name (write inwords)
pol2 First Name (Write in words)
pol3 Second Name (Father's Name) (Write in words)
pol4 Date of birth
polS Place of birth
pol6 Place of permanent residence in Izhevsk (street)
pol7 Place of permanent residence in Izhevsk (house)
polS Place of permanent residence in Izhevsk (apartment)
pol9 Individual identification number
pollO Mark "x" if the person was in prison
poll l Prison stay 1 from (year)
pol12 to (year)
poll3 Prison stay 2 from (year)
poll4 to (year)
pollS Prison stay 3 from (year)
335
Code Description
po116 to (year)
-----_.- _._-_._ ..__ .._--_._-_._------_._ .._--------------------
po1l7 Prison stay 4 from (year)
po1l8 to (year)
po1l9 Prison stay 5 from (year)
------_._-_._._--_._--------------------------
pol20 to (year)
pol21 Prison stay 6 from (year)
-----_._--_.- --_.
po122 to (year)
po123 Prison stay 7 from (year)
po124 to (year)
po125 Number of prison stays
po126 Date ofIast stay
Autopsy data
aut! Running number
aut2 Name
aut3 Forename
aut4 Patronymic
autS Date of birth, Year
aut6 Date of birth, Month
aut7 Date of birth, Day
aut8 Place of permanent residence in Izhevsk, Street
336
Code Deseripttoa
aut9 Place of permanent residence in Izhevsk, House
autl0 Place of permanent residence in Izhevsk, Apartment
aut 11 Estimated date of death, Year
aut 12 Estimated date of death, Month
aut 13 Estimated date of death, Day
aut 14 Estimated time of death, Hour
autlS Estimated time of death. Minute
aut16 Place of death
aut17 Site of death: l-hospital, 2 - home, 3- other place,
autl8 Place of autopsy
autl9 Whether it was a forensic or non-forensic autopsy
aut20 Data of autopsy, Year
aut21 Data of autopsy, Month
aut22 Data of autopsy, Day
aut23 Time of autopsy, Hour
aut24 Time of autopsy, Minute
aut25 The name of the pathologist who did the autopsy
aut26 The number of the case/autopsy as used by the pathologists in their own record
system
aut27 Number of the medical death certificate
aut28 ongoing police investigation
337
Code Description
aut29 Causes of death, a) Immediate cause
.__ ._-_ .......-......_._ .._ ....._ ..._-----_._---_ .._._-------------_._---
aut30 Causes of death, Code
aut31 Causes of death, b) Intermediate cause
aut32 Causes of death, Code
aut33 Causes of death, c) Main cause
aut34 Causes of death, Code
aut35 Causes of death, External causes
aut36 Causes of death, Code
aut37 Causes of death, Other important diseases
aut38 Concentration of alcohol in blood, Code
aut39 Concentration of alcohol in blood
aut40 Concentration of alcohol in urine
aut41 Disease and pathological processes connected with alcohol
aut42 The text description of circumstances surrounding the death
aut43 Name of person completing the form
aut44 Date completing the form, Year
aut45 Date completing the form, Month
aut46 Date completing the form, Day
aut47 ID. Provided by Medical academy
338
Appendix 6
Distribution of responses by respondent type in the
main sample
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Appendix 8
Frequency of responses to questions about
frequency of alcohol consumption by respondent
type
367
Table 1.1 All households
Case proxy Control proxy Control
beer daily 13.4% (170) 7.0% (79) 5.2% (59)
weekly 31.4% (400) 36.2% (409) 37.0% (422)
-
monthly 25.7% (327) 31.8% (359) 30.6% (349)
rarely/never 29.5% (376) 25.0% (283) 27.2% (310)
wine daily 6.7% (85) 1.0% (11) 0.3% (3)
weekly 10.7% (135) 5.8% (65) 5.2% (59)
monthly 21.9% (278) 31.5% (355) 28.9% (329)
rarely/never 60.7% (769) 61.8% (697) 65.7% (749)
spirits daily 12.8% (162) 2.9% (33) 2.0% (23)
weekly 30.3% (384) 23.4% (265) 24.8% (283)
monthly 39.1% (496) 52.4% (593) 52.4% (597)
rarely/never 17.8% (226) 21.2% (240) 20.7% (236)
surrogates daily 23.8% (303) 1.9% (21) 0.9% (10)
weekly 11.8% (150) 2.8% (31) 2.1% (24)
monthly 5.7% (73) 3.6% (40) 3.4% (39)
rarely/never 58.6% (746) 91.8% (1,033) 93.6% (1,067)
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Table 1.2 Households with spouses as proxy
Case proxy Control proxy Control
beer daily 11.9%(92) 7.0% (69) 4.9% (48)------_._-----------------------_._---_._------_.
weekly 31.6% (245) 36.6% (358) 37.8% (372)
monthly 25.9% (201) 30.9% (303) 29.6% (291)
_._-----------
rarely/never 30.6% (237) 25.4% (249) 27.7% (273)
-------
wine daily 5.0% (39) 0.9% (9) 0.2% (2)
weekly 11.1% (86) 5.5% (54) 5.2% (51)----
monthly 21.7% (168) 32.3% (316) 28.8% (283)
-
rarely/never 62.1% (480) 61.2% (598) 65.9% (648)
spirits daily 11.5% (89) 3.1% (30) 2.0% (20)
weekly 31.9% (246) 24.2% (237) 25.6% (252)
monthly 40.2% (310) 52.0% (509) 51.6% (507)
rarely/never 16.5% (127) 20.7% (203) 20.8% (204)
surrogates daily 18.8% (145) 1.4% (14) 0.8% (8)
weekly 10.0% (77) 2.7% (26) 1.9% (19)
monthly 6.0% (46) 3.5% (34) 2.9% (29)
rarely/never 65.2% (502) 92.4% (899) 94.3% (928)
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Table 1.3 Households with proxy who reported 'good' or 'excel/ent' know/edge
of the index
Case proxy Control proxy Control
beer daily 11.0% (112) 6.1% (59) 5.0% (48)-------
weekly 31.0% (315) 36.4% (351) 37.4% (362)
monthly 27.4% (278) 32.7% (315) 30.5% (295)_____ ._M~______________
rarely/never 30.5% (310) 24.8% (239) 27.1% (262)
wine daily 6.4% (65) 0.8% (8) 0.2% (2)
weekly 10.0% (102) 5.5% (53) 5.1% (49)
monthly 22.3% (227) 31.1% (299) 28.6% (277)
rarely/never 61.3% (624) 62.5% (601) 66.1% (639)
spirits daily 11.5% (117) 2.8% (27) 2.0% (19)
weekly 28.5% (290) 22.3% (215) 24.6% (238)
monthly 40.4% (411) 52.8% (508) 52.0% (502)
rarely/never 19.6% (200) 22.0% (212) 21.4% (207)
surrogates daily 22.0% (223) 1.7% (16) 0.8% (8)
weekly 11.7% (119) 2.6% (25) 2.0% (19)
monthly 5.9% (60) 2.9% (28) 2.8% (27)
rarely/never 60.4% (612) 92.8% (888) 94.4% (913)
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